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TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SEMISOLIDS

PARAMETER

2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

Trichlorophenols (2,4,5 + 2,4,6)
o.o.o-TriethylphospboroChioate
1,3.5-Trinisrobenzene
Surrogate - Nftrobenzene-d5

Surrogate - 2-Huorobiphenyl

Surrogate - p-Tetpbenyl-<il4

\rrog*t« - Phenol-d3

- — Surrogate - 2-Fluorophenol

Surrogate - 2,4,6- Tribromophenol

Surrogate - 2-Chlorophtnol-d4
Surrogate -l,2-Dichlorobenzene-d4

METHOD
(Prep)

8270(3550)
CLPOLM01.9
CLPOLM03.1
8270(3550)
CLPOLM01.9/OLM03.1
8270(3550)
8270(3550)
8270(3550)
8270(3550)
CLPOLM01.9/OLM03.1
8270(3550)
CLP OLM01.9/OLM03.1
8270(3550)
CLPOLM01.9/OLM03.1
8270(3550)
CLPOLM01.9/OLM03.1
8270(3550)
CLPOLM01.9/OLM03.1
8270(3550)
CLPOLM01.9/OLM03.1
CLPOLM015/OLM03.1

CLPOLM01.9/OLM03.1

REF

2
62
85
2

62/85
2
2
2
2

62/85
2

62/85
2

62/85
2

62/83
2

62/83
2

62/83
62/83

62/83

ACCURACY-
(•/, Rec)
25-130

NA
NA

41-130
NA
NA

10-150
10-150
20-120
23-120
30-120
30-115
30-131
18-137
19-114
23-113
16-113
25-121
23-129
19-122
20-130

20-130

PRECISION-
(•/. RPD)

0-36
NA
NA
0-30
NA
NA
0-50
0-50
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

MDL"
(ug/U«)

29
goo
830
20
330
NA
51
21
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

RLA 1
(ug/kg) I

330 1
800
830 1
330
330
330
330
330
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA 1

NA 1



PARAMETER

Polychlorinated Dibetuo

2,3,7.8-TCDD

2.3.7,8-TCDF

J.2,3,7.8-PeCDF

1.2,3.7.8-PeCDD

2.3,4,7,8-PeCDF

U,3.4,7.8.HxCDF

j.2,3,6.7,8.HxCDF

U,3.4.7,8-HxCDD

lA3.6.7,g.HxCDD

1 .̂7.8 .̂HxCDD

TABLE 5.Z LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SEMtf OLIDS

R METHOD REF ACCURACY PRECISION i MDL"
_______ (Prep) _______ (%Rec) (% RPD) ^ (ug/kg)
-p-dioxifl <nd Dihewfiw*- ^ ^ * «* •
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1,2 .̂4.6.7,8-HpCDF

lA3,4,g.7.8-HpCDD

3.4t5,6.7,8^cu-CDD (MS)

______ - —— v--y | 83»0

Polychlorinated Dibenzo-p-dioxin and Dibeozofunn classes
tetra-CDD (MS)

tttra-CDF (MS)

penta-CDD(MSr

PenU-CDF(MS)

hexa-CDD (MS)

hexa-CDF (MS)

hepu-CDD (MS)

jepta-CDF (MS)

InlemaJ Standards

2^,7,8-tetra-CDD-13C12

20-170
20-170

0-50 0.13

RLA
(Ug/kg)

1.0
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TABLE 5.1 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SEMISOLIDS

PARAMETER

Chlordimeforra (Galecron)

5-Chlordimeform

Dithiocarbamates (as Ziram)5

Benomyl (as Carbendazim)

Aminocarb

Barban

Bromacil

C«rbaryl (MS)

Ctfboninn

Chlorpropham

Dhiron(MS)

FcouiOu

Fluometuron

Linuron

Methiocarb

Methomyl

Mocuron

Neburon

Oxunyl

Propham

Propoxur

Siduron

Swep

Oryzalin

METHOD
(Prep)

625(3550)

625(3550)

630(3540)

631

632(3550)

632(3550)

632(3550)

632(3550)

632(3550)

632(3550)

632(3550)

632(3550)

632(3550)

632(3550)

632(3550)

632(3550)

632(3550)

632(3550)

632(3550)

632(3550)

632(3550)

632(3550)

632(3550)

638(3550)

REF

1/2

1/2

63/2

55/2

13/2

13/2

13/2

13/2

13/2

13/2

13/2

13/2

13/2

13/2

13/2

13/2

13/2

13/2

13/2

13/2

13/2

13/2

13/2

21/2

ACCURACY*
(%Rec)

10-150

10-150

50-126

49-139

50-150

85-128

66-120

50-150

23-109

50-150

50-150

50-150

50-150

64-130

50-150

50-150

65-109

50-150

50-150

50-150

63-116

50-150

50-150

60-140

PRECISION'
(°/»RPD)

0-50

0-50

0-5:
0-50

0-50

0-25

0-25

0-50

0-31

0-50

0-50

0-50

0-50

0-28

0-50

0-50

0-25

0-50

0-50

0-50

0-33

0-50

0-50

0-40

MDL"
(Ug'Kg)

5SO

300

190

7.8

2.2

8.3

14

14 -

23

11

3.3

4.1

5.0

3.8

13

28

2.7

2.9

12,

10

69

15

4.9

4.5

RLA
(ug/kg) |

670 1

330 1

1000

30

50

20

40

50

50

20

5.0

10

10

5.0

50

200

5.0

5.0

50

50 1

200 j

20 |

20

25

'The compounds determined as ziram by Method 630 include amobam, farbam, mancozeb, maneb,
metham, nabam, polyram, and zineb.
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TABLE 5.1 I
BLE 5.1 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES,
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SEA^SOLID;

PARAMETER

Acenaphthene (MS)

Acenaphthylene

Anthracene

Benzo(a)aathracene

Benzo(b)fhionathene

B«mo(k)fluofinfl>ene

B«iuo(g,h,i)perylene

Beazo(a)pyrene

Chtysene(MS)

Dibenzo(a4i)anthracene

Fhiorantbene

Fluorene(MS)

Indeno(1.2,3-c<l)p)Teae

1-Mechy(naphthalene

2-MethyteaptehaIene

Naphthalene (MS)

Phenanthrene

Pyrene(MS)________
Surrogate - 4-Terphenyl-dl4

METHOD
(Prep)

8310(3550)

J310(3 550)

8310(3550)

8310(3550)

J310(3550)

8310(3550)

8310(3550)

8310(3550)

J310(3550)

8310(3550)

8310(3550)

8310(3550)

8310(3550)

8310(3550)

8310(3550)

8310(3550)

8310(3550)

8310(3550)
8310(3550)

REF ACCURACY'
(% Rec)

49-156
28-151

PRECISION*
OURPD)

MDL*
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TABLE 5.Z LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SEMISOLIDS

PARAMETER

AceUldehyde
Formaldehyde
Acrylamide
AJdicarb(Temik)(MS)
Aldicarb sulfone
AJdicarb sulfoxide
CaAofunn (Fundan) (MS)
Carfaaryl (Sevin)
Dioxacaifa
3-nydroxycArbofunui
Methiocarb (Mesurol)
Methomyl (Lannate)
Onunyl(MS)
Prouiccafb
Propoxur (Baygon)

METHOD
(Prep)
8315
8315
8316
8318
8318
8318
8318
8318
8318
8318
8318
8318
8318
8318
8318

REF

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

ACCURACY*
(%Rec)

30-156
30-170
27-120
44-114
58-118
33-143
53-123
56-126
55-125
60-120
52-122
54-114
45-161
44-120
46-116

PRECISION*
(%RPD)

0-36
0-47
0-50
0-50
0-50
0-50
0-50
0-50
0-50
0-50
0-50
0-50
0-50
0-50
0-50

MDL"
(ug'Vg)

19
23
220
0.79
1.0
1.0
1.7
1.6
1.9
1.6
2.0.
1.7
1.8
1.7
1.5

RLA
(ua/lcg)

250
100
1000

10
10
10
10
10
10
10
10
10
10
10

.10
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TABLE 5.X LABORATORY ANALYTICAL METHODS, QA OBJ1

METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SI I

PARAMETER

2-Amino-4,6-diiuirotoluene
4-Amino-2,6-dinitrotoluene
1,3-Dinitrobenzene (MS)
2,4-Dinitrotoluene (MS)
2,6-Dinhrotoluene
Diphenylamine
Hex»hydro-l,3,5.trinitro-l,3,5-triazine (RDX)
Methyl-2,4,6-trinftro-ph«fiylnJtrainine (T«tryl)
Nitrobenzene
Nitroglycerin
n-Nitroiodiphenylamine
2-Nitrotohiene(MS)
3-Nitnrtoluene
4-Nhrocoluene
OcUhydro-l,3A7-tetranitro>l,3,5,7-tetnzociae
(HMX)
Penuerythritol tetnnitrate (PETN)
1 ,3,5-Trinitrobenzene
2,4,6-Trinjtrotoluene
Surrogate* 3,4-DinitrotoIuene

METHOD
(Prep)

8330
8330
8330
8330
8330
8330
8330
8330
8330
8332
8330
8330
8330
8330
8330

8330
8330
8330
8330

REF

2
1
1
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2

ACCURACY
•

(•/• Rec)

50-150
58-126
50-132
54-120
59-122
65-140
54-166
41-165
52-152
48-152
55-121
52-138
69-137
54-166
29-156

50-150
47-123
74-119
22-128

PR

(

ECTTVIS AND
MISOLTDS

ECISION
*

/«RPD)
0-30
0-30
0-30
0-30
0-30
0-30
0-30
0-30
0-30
0-50
0-30
0-40
0-30
0-30
0-600

JD-30
0-30
0-30
|A

MDL"
(ug/kg)

130
150
39
39
87
16
99

220
130
38
32
77
140
130
130

34
50
74
NA

RLA
(ug/kg)

250
500
250 '
250
500
100
500
500
250
1000
100
250
250
250
500

1000
^ 250

250
NA

TABLE 5.2 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR SOLIDS AND SE>ilSOLIDS

i
PARAMETER

Glyphosaie

Acrylic Acid
Cyauuric acid
Etbylenethiourea
Maleic Acid/Mileic Anhydride
Nitrocellulose
Pbthalic acid/Phlhalic anhydride
Thiodiglycol

METHOD
(Prep)

547/SL SOP

SL-SOP
SL-SOP
SL-SOP
SL-SOP
SL-SOP
SL-SOP
SL-SOP

REF

51

68
102
104
103
108
103
112

ACCURACY-
(% Rec)

50-150

25-150
50-150
40-120
69-106
20-150
30-142
40-128

PRECISION'
(% RPD)

0-50

0-50
0-50
0-40
0-31
o-4o
0-40

MDL"
(ug/kg)

570

1100
150
7.6
20

14000
5.6

0-50 | 400

RLA
(ug/kg)

2500

5000
2500

50
80

50000
100

1500
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TABLE 5.3. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR TOXIC CHARACTERISTIC LEACHING PROCEDURE (TCLP)

PARAMETER

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

METHOD
(Prep)

1311/6010(3010)

REF

o*
1311/6010(3010) 2
1311/6010(3010)
1311/6010(3010)
1311/6010(3010)

1311/7470
1311/6010(3010)
1311/6010(3010)

2
2

2
2
2
2

ACCURACY*
(% Rtc)

75-125
75-125
75-125
75-125
75-125
80-120
75-125
75-125

PRECISION*
(%RPD)

0-20
0-20
0-20
0-20
0-20
0-20
0-20
0-20

MDL"
(tnfT,)

0.0053
0.0012
0.00071
0.0017
0.0015
0.0072
0.0042
0.0019

RLA
(m&L)

0.20
1.0

0. 10
0.20
0.20
0.020
0.50

1 o.io

TABLE S.3. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR TOXIC CHARACTERISTIC LEACHING PROCEDURE (TCLP)

PARAMETER

;odrin
^

Lindane

Methoxyctalor

Chlordane

Toxaphene

Hepucblor

Hepuchlor Epoxide

Sunogtte - Tetrachloro-m-xylene (TCMX)

Surrogate - Decachlorobiphenyl (DCS)

Surrogate - Dibutyl chlorendaie (DBQ

METHOD
(Prtp)

1311/8081
(3310/3520)
1311/8081

(3510/3520)
1311/8081

(3510/3520)
1311/8081

(3510/3520)
1311/8081

(3510/3520)
1311/8081

(3510/3520)
1311/8081

(3510/3520)
1311/8081

(3510/3520)
1311/8081

(3510/3520)
1311/8081

(3510/3520)

REF

2

2

2

2

2

2

2

2

2

2

ACCURACY*
(%R«*
41-158

40-139

60-155

54-140

12-130

37-148

43-141

30-150

30-150

30-150

PRECISION*
(%RPD)

0-25

0-36

0-43

0-30

0-30

0-26

0-31

NA

NA

NA

MDL**
(mt/L)
0.00023

0.000052

0.0016

0.0061

0.062

0.00011

0.000088

NA

NA

NA

RLA
(mf/L)
0.0050

0.0025

0.025

0.025

0.25

0.0025

0.0025

NA

NA

NA



PARAMETER

2,4-D
2.4.3-TP (Silv
Surrogate - DCAA

METHOD
(Prep)

iTn/8131
J311/813 f
1311/815F

REF ACCURACY PRECISION-
(% RPD)

t
TABLE 5.3. LABORATORY ANALYTICAL METHODS, QA OBJECTTvfES AND

METHOD DETECTION LIMITS (MDU FOR TOVT/- /-«*« • —————(MDL) FOR TOXIC i
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MDL"
(mg/L)

RLA
(mg/L)

PARAMETER

Benzene
Carbon tetracbJoride
ChJorobenzeoe
U-Dichloroethane
Chlorofbriii
1,1-Dichloroethylene
Metfaylethyl ketone
TricUoroetbylene
Tetrachloroethyiene'
Vinyl chloride
Surrogate • Tohiene-dS
Surrogate - p-Bromoihiarobeozene
Surrogate - Dibromofluorometbane
Surrogate - l,2-Dichlorotthane-d4
Surrogate - l,2-DichIorobenzene-<14

METHOD
g*r«p)

J311^60 (3030)~
"1311/8260(3030)
^311/8260(3030)
1311/8260(3030)

J311/g260(3030)~
J311/8260 (3030)
J3ll/8260(3030r
J311/8260 (3030)~
J311/8260 (5030)
1311/8260 (3030~
J311/8260 (3030f
1311/8260(3030)
1311/8260(3030)
1311/8260(3030)
1311/8260(3030)

REF ACCURACY-
(%Rec) PRECISION-

MRPD)

W
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TABLE 5.3. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR TOXIC CHARACTERISTIC LEACHING

PROCEDURE (TCLP)

PARAMETER

Nitrobenzene

Hexachlorobenzene

1,4-DiclUorobenzene

2,4-Diniirotoluene

Hexachlorobuudiene

Hexachloroethane

Pyridine

2.4,5-Triebloropbenol

2.4,6-Trichloropbenol

Penuchlorophenoi

Surrogate - Nitrobenzene-45

Surrogate - 7-^uorobiphenyl

Surrogate - p-Terpbenyl-414

Surrogate - Phenol-45

Surrogate - 2-Fluorophenol

Surrogate - 2,4,6-Tribromopbenol

METHOD
(Prep)

1311/8270
(3510/3520)
1311/8270
(3510/3520)
1311/8270
(3510/3520)
1311/8270
(3510/3520)
1311/8270
(3510/3520)
1311/8270
(3510/3520)
1311/8270
(3510/3520)
1311/8270
(3510/3520)
1311/8270
(3510/3520)
1311/8270
(3510/3520)
1311/8270
(3510/3520)
1311/8270
(3510/3520)
1311/8270
(3510/3520)
1311/8270
(3510/3520)
1311/8270
(3510/3520)
1311/8270
(3510/3520)
1311/8270
(3510/3520)

REF

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

ACCURACY*
(%Rec)

50-111

49-121

27-103

37-129

27-97

26-86

10-134

38-127

36-126

24-136

19-148

34-130

36-124

14-148

25-128

29-121

29-143

PRECISION*
(%RPD)

0-21

0-31

0-31

0-32

0-30

0-35

0-50

0-28

0-22

0-27

0-33

NA

NA

NA

NA

NA

NA

MDL"
(mg/L)
0.0016

0.0095

0.0014

0.0020

0.0018

0.0016

0.0046

0.0037

0.0018

0.0036

0.020

NA

NA

NA

NA

NA

NA

RLA
(me/L)
0.050

0.050

0.050

0.050

0.050

0.050

0.25 I

0.050 1

0.050 tt

0.050

0.25

NA I

NA 1

NA 1

NA

NA

NA
1
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I I
TABLE 5.4 LABORATORY ANALYTICAL METHODS. QA OBJECTIVES AND '1

METHOD DETECTION LIMITS (MDL) FOR AIR I;

p 4 p 4 VITTTTT W VI L" 1"U fin Q1TP • Af*f*1TD « r**/* "™ — ~ ~* rUwUYJfi i ChtV iVlp. 1 0 \JU t\fif —

Dichlorodifluoromethane

Chloromethane

Vinyl chloride

Bromomethane

ChloroetlBM —

Trichlorofluoromethane

J-.l-Dichloroethene-

Metbylene cbloridrfDichlorometbane)

-Tiros- 1 ,2-Dichloroctbene

l,l-DichloroettaB8

2,2-Dichlorapropane

Cis-1.2-Dichloroetliene

ChkffufoFiu

firomoclilorooictbBiic

1,1,1-Trichloroetbaoe

1 . 1-Dichloropropylene

Carbon tetrachloride

l,2-Dichloroetha«:

Benzene

Trichloroethylene

1 ,2-Dicbloropropanr

Bmnodichloromeilane

Dibromomethane •""

Trans- 1 ,3-Dichloropropene

Toluene

CU-l,3-Dichloropropene

1.1,2-Trichloroethane

11 ,3-Dichloropropane

Tetrachloroethene

METHOD
(Prep)

T01/T02

TOI/T02

T01/T02

T01/T02

TO1/TO2

TO1/T02

TO1/T02

T01/T02

T01/TO2

TO1/TO2

TO1/TO2

TO1/TO2

TO1/TO2

TOI/TO2

T01/T02

TOI/TO2

TO1/T02

T01/TO2

TO1/T02

TO1/T02

T01/T02

T01/T02

TO1/TO2

T01/T02

T01/T02

TO1/TO2

TO1/T02

TO1/TO2

TO1/T02

REF

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

ACCURACY*
(% Rec)

(50-140

$0-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

| 60-140

PRECISION'
(%RPD)

0-40

0-40

0-40

MDL"
(U£>

0.05

0.04

0.0$

0-40 | 0.04

0-40

0-40

0-40

0-40

0-40

0-40

0-40

0-40

(MO

0-40

0-40

(MO

0-40

0-40

0-40

0-40

0-40

0-40

0-40

0-40

0-40

0-40

0-40

0-40

0-40

0.07

0.04

0.02

0.01

0.01

0.01

0.02

0.01

0.01

0.01

0.01

0.02

0.01

0.01

0.01

0.01

0.01

0.03

0.02

0.01

0.01

0.01

0.01

o.o:

II
RLA
(ug)

0.20

0.20

0.20

0.20

0.20

0.20

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.01 | 0.10
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TABLE 5.4 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR AIR

PARAMETER

Dibroinochloromethane

1 ,2-Dibromomcthane

Chlorobenzene

1 , 1 . 1 .2-Tetracbloroeihane

Ethylbenzene

M&p-Xylene

o-Xylene

Styrene

Isopropylbenzene

Bfofnoform

1,1,2.2-Tetnchloroethine

1.2,3-TrichIoropropan:

n-Propylbenzene

Bromobemene

1,3,5-Trimethylbeniene

2-Chlocotoluene

4-Chlorotoluene

t-Butylbenzene

1 ,2.4-Trimethy Ibenzene

s-Butylbenzene

p-Isopropyltoluene

1,3-Dichlorobenzene

1 ,4-Dichlorobenzene

n-Butylbenzene

1 .2-Dichlorobenzene

1 ,2-Dibromo-3-cbloropropane

1 .2,4-Trichiorobenzene

Hexachlorobutadiene

METHOD
(Prtp)

TO1/T02

TO1/TO2

TO1/TO2

TO1/TO2

TO1/TO2

TO1/TO2

TO1/TO2

TO1/TO2

T01/T02

TO1/TO2

T01/T02

TO1/TO2

TO1/TO2

TO1/TO2

T01/T02

TO1/TO2

T01/TO2

T01/TO2

T01/TO2

TO1/TO2

TO1/TO2

TO1/TO2

TO1/TO2

T01/T02

T01/TO2

TO1/TO2

T01/T02

T01/T02

REF

"5

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

ACCURACY'
(% Rcc)

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

PRECISION*
(%RPD)

0-40

0-40

0-40

0-40

0-40

0-40

0-40

0-40

0-40

0-40

0-40

(MO

0-40

(MO

0-40

0-40

0-40

0-40

0-»0

0-40

0-40

0-40

0-40

0-40

0-40

0-40

0-40

0-40

MDL"
lug

O.K

0.02

0.01

0.02

0.06

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.02

0.01

0.02

RLA 1
(uc) H

o.io 1
0.10 J

O.IO |

0.10 J

0.10

0.10

0.10

0.10

0.10 J

0.10

0.10

0.10

0.10

0.10 |

0.10

0.10

0.10

0.10

0.10 1

0.10

0.10

0.10

0.10

0.10 J

0.10 |

o.io 1
0.10

0.10
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TABLE 5.4 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR AIR

PARAMETER

Naphthalene -

1 .2,3-TrichJorobenzene

Acetone

2-Buunone (MEK)

Vinyl Acetate ...

-4-Methyl-2-pentnjone (MIBK)

'2-Hexanone

Carbon disulfide

METHOD
(Prtp)

TO1/TO2

TOI/TO:
TO1/TO2

T01/TO2

TOI/T02

TO1/TO2

T01/TO2

T01/T02

KEF

75

75

75

75

75

75

75

75

ACCURACY*
(« R*c)

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

PRECISION'
(%RPD)

040

0-40

0-40

0-40

0-40

(MO

0-40

O40

MDL"*
(ue)
O.C2

0.02

0.21

0.09

0.01

0.16

0.09

0.02

RLA
<ut)

0.10

0.10

1.0

1.0

0.10

1.0

1.0

0.10

PARAMETER

Formaldehyde
Formaldehyde

TABLE 5.4 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR AIR

METHOD
CPrtp)
T05
T011

REF

75
75

ACCURACY*
(%Rw»

43-142
43-142

PRECISION*
(%RPD)

0-30
0-30

MDL"
(uj)

3.5
3.5

RLA
tag)
50
50
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V

PARAMETER

Aldrin
aipha-BHC
beta-BHC
Gamma-BHC (Lindane)
delta-BHC
Technical Chlordane
alpha Chlordane
Ganuna Chlordane
4.4--DDD
4.4--DDE
4.4--DDT
Dieldrin
Eadosulfanl
Eodosulffcn H
Kodoaulian sulfate

rin
— <ilrin aldehyde
£ndrin ketooe
Hepttchlor
Heptachlor epoxide
Metinxychlor
Tottpbene
PCB-1016
PCB1221
PCB1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260
Surrogate -
2,4,5,6-Tetrachloro-m-
xylene (TCMX)
Surrogate •
Decacblorobiphenyt
(DCS)

irVUL,L. J.-t ljrtDVjnj\ 1 WK. I rtJ^rtJUI H\^f\L. J»l£- 1 11VJUO, \^A WlJJl^V- 1 1 T JC.-O J

METHOD DETECTION LIMITS (MDL) FOR AIR

METHOD
CPr«p)

TO4/TO10
TO4/TO10
T04/TO10
T04/TO10
TO4/TO10
104/1010
T04/T010
T04/TO10
TO4/TO10
TO4/TO10
704^010
T04/TO10
TO4TTO10
TO4/TO10
TO4/TO10
TO4/TO10
TO4/TO10
TO4/TO10
TCX/TOIO
TCWTO10
TO4/TO10
T04/TO10
TO4/TO10
TO4/T010
104̂ 010
TO4/TO10
TO4/TO10
TO4/T010
TO4/TO10

TO4/TO10

T04/TO10

REF

75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75

75

75

ACCURACY*
(<% Rcc)

10-144
22-101
12-120
12-138
10-142

45-119
45-140
11-141
28-134

34-121
29-134
28-137

10-141
10-141
26-144
33-149
10-130
29-112
17-138
15-142
24-152
41-126
34-137
15-178
10-215
39-150
38-158
66-122
58-150

10-114

27-128

PRECISION'
(%RPD)

0-38
0-40
0-40

0-37
0-47

0-40
0-40

0-40

0-50

0-23
0-26
0-30
0-40
0-65
0-50
0-32
0-86
0-31
0-38
0-40
0-40
0-50
0-44

0-30
0-30 •
0-30
0-30
0-30
0-30

NA

NA

MDL"
(us)

0.0041

0.0022
O.C053
0.0019
0.0019
0.081
0.002S
0.0026
0.0060
0.0069
0.0074
0.0023
0.0027
0.0037

0.0033
0.0085
0.0079
0.011
0.0023
0.0085
0.032
0.55
0.15
0.27
0.21 ,
0.25
0.18
0.11
0.12

NA

NA

RLA I!(us> 5
0.050
0.050
0.050 |
0.050 I
0.050 I]

0.50
0.050
0.050
0.10
0.10
0.10
0.10
0.050
0.10
0.10
0.10
0.10
0.10 |
0.050 1
0.050 J
0.50 |
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

NA

NA
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TABLE 5.4. LABORATORY ANALYTICAL METHODS. QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR ADR

PARAMETER METHOD REF ACCURArv —— —
rt>»_H\

Acenapnthene

Acenaphthylene

Anthracene

Benzo(a)aothracene

Beazo(b)fluonnthene

Benzo(k)fluorantbene

Benzo(a)pyrene

Benzo(gJv)perylene

Benzyl alcohol

bis(2-Chforoethoxy)methane

bis(2-ChloroeJhyl)ether

bis(2-Etnyfliexyl)pnthalate

4-Bromophenyl phenyl ether

Butyfbenzyipbthabte
fl-fTf|nfmay*plfW

4-Chloro-3-methyl phenol

2-chloronapthalene

2-ChIorophenol

4-Chlorophenyl phenyl ether

Chryaene '. __

Dibenz(a4>>iithracene

Dibenzofuran

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1 ,4-Oichlorobenzene

3.3'-OicbJorobenzidine

2.4-Oichlorophenol

I Diethylphthalate

METHOD
(Prep)

TO13

TO13

TO13

TO13

- TO13

TO13

TO13

TO13

T013

TO13

T013

TO13

TO13

TO13

T013

T013

TO13

TO13

TO13

TO13

TO 13

T013

TO13

TO13

TO13

TO 13

1013

TO13

TO13

REF

75

75

75

75

75

75

75

75

75

75

75

75

75

73

75

75

75

75

75

75

75

75

75

75

75

75

75

73

73

ACCURACY*
(%Rec)

67-112

60-102

70-130

73-101

70-130

70-130

74-104

48-100

58-100

66-100

50-100

62-100

50-130

70-130

50-150

62-100

70-130

69-100

53-100

50-150

70-130

55-100

74-122

46-100

41-100

44-100

77-136

69-100

70-130

PRECISION'
(% RPD)

0-25

0-25

0-25

0-25

0-25

0-23

0-25

0-25

0-25

0*25

0-25

<W25

0-25

0-25

0-25

0-25

0-25

0-25

0-23

0-25

0-23

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

MDL*"
(ug)

4.4

4.1

3.S

2.7

3.0

4.9

2.9

2.2

2.4

2.5

2.2

3.3

4.9

3.9

2.8

2.6

2.6

2.8

2.7

4.2

2.4

2.4

4.7

3.4

3.1

3.3

5.6

2.7

3.4

RLA
(ug)

10

10

10

10

10

10

10

10

10

10

10

10

10 ]

10

10

20

10

10

10

10

10

10

10

10

10

10

10

10

10

•<

)*•>
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TABLE 5.4. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AiND
METHOD DETECTION LIMITS (MDL) FOR AIR

PARAMETER

2,4-DioiethyIphenol

Dimethytphthalate

Di-n-butylphthalate

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Di-u-octyi pbthalate

Fluonothene

Fluorene

rrfaHJbilnlfll ftvtJI7flnf

Hexacfalorobuudiene

OlHexachloroethane

Indeno(lA3-cd)pyrene

bophoraae

' 2-Methyl naphth«l*n*

2-MethyIpbenol

4-M«thylphenol

Naphthalene

2-Nttroaniline

3-Nitroaniline

4-Nitroaniline

Nitrobenzene

2-Nitrophenol

N-nitrosodipbenylamine

N-mttosodi-n-propylaraine

Phetuuahrene

Phenol

Pyrene

1 ,2,4-Trichlorobenzene

2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

METHOD
(Prep)

T013

TO13

TO13

T013

TO13

TO13

TO 13

T013

TO13

TO13

TO13

TQ13

TO13

TO13

TOW

TO13

TO13

T013

T013

TO13

T013

TO13

TO13

TO13

T013

TO13

TO13

T013

TO13

TO13

REF

75

73

75

75

75

73

75

73

73

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

ACCURACY*
(% Rec)

48-100

70-130

JO- 150

66-110

39-100

50-150

70-130

70-130

74-123

58-104

44-100

59-100

52-100

24-107

59-100

59-109

30-100

62-100

75-100

76-100

20.100

33-100

70-130

63-100

70-130

74-135

70-130

57-100

77-121

65-105

PRECISION*
(V. RPD)

0-25

0-23

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

MDL**
(ug)

2.5

2.9

2.0

4.2

3.2

5.9

3.8

5.1

4.7

4.4

2.5

2.6

3.9

8.0

3.0

4.8

6.5

2.5

2.4

2.0

'5.0

2.4

2.8

3.0

3.6

5.8

3.7

3.8

4.2

3.8

RLA
(ug)

10

10

10 1
10

10

10

10

10

10

10

10

10

10

10

10

10

10

50

50

50

10

10

10

10

10

10

10

10

10 (~~~^~1
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TABLE 5.4

PARAMETER

DichJorodifluorome thane

Chloromethane -

Vinyl chloride

Bromomethane

Chloroethane

Trie hi orofluoro methane

l,l-DichloroetheneT

Methylene chloridJTDichloromethane)

TfMB-l,2-Dichloroethene

1,1-Ofchloroetnane

2,2-Dichloropropaoe

Cis-1,2-Dicbloroethene

Chloroform

Bnxnochloromethane

l.l.l-Tfichloroethine

1, 1-Diehlotoptqpylene

Carbon tetrichloride

1.2-DicWoroetIane

Benzene

Trichloroethylene

1,2-Dichloropropane

Bromodichloromethane

Dibromomethine

Trans-1,3-Dichloropropene

Toluene

Cis-1,3-Dichloropropene

1,1,2-TrichJoroethane

1,3-Dichloropropane

Tetrachloroethene

LABORATORY ANALYTICAL METHODS, QA OBJECTIVES
METHOD DETECTION LIMITS (MDL) FOR AIR ' AND

METHOD
(Prep)

JT014/TO13

T014/TO15

J014/T013

JTO14/TO15

TO14/TO13

T014/TO13

TO14/TO13

T014/TO1S

TO14/TO13

JT014/TO13

_JO14/TO13

T014/T013

TO14/T013

JTO14/TO15

7014^013

•̂014^013

TO14/TO13

T014/TO15

T014/T015

TO14/TO13

JTO14/TO13

JO14/T013

JTO14/T013

TO14/T013

J014/T013

TO14/TO15

TO14/T013

TO14/TO15

TO14/T013

REF ACCURACY*
(% Rec) PRECISION* MDL* RLA
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TABLE 5.4 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR AIR

PARAMETER

Dibroroochloromethane

1 .2-Dibromoethane(EDB)

Chlorobenzene

1,1,1 ,2-Tetrachloroethane

Ethylbenzene

m&p-Xylene

o-Xylene

Stymie

Isopropylbemene

Bromofonn

1,1.2.2-Tetrachloroethane

1 ,2,3-Trichloropropane

/n-Propylbenzene

Bromobenzene

1 ,3 ,5-Trimethy (benzene

2-Chlonxoluene

4-Chlorotoluene

t-Butylbenzene

1 .2.4-Trimethylbenzene

s-Butylbenzene

p-Isopropyltoluene

1 ,3-Dichlorobenzeoe

1 ,4-Dichlorobenzene

n-Butylbenzene

1 ,2-Dichlorobenzene

1 ,2-Dibromo-3-chloropropane

1 ,2,4-Trichlorobenzene

Hexachlorobuudiene

METHOD
(Prtp)

TO14/TO15

TO14/TO15

TO14/TO15

TO14/TO15

T014/TO15

TO14/TO15

TO14/TO15

T014/T015

T014/TO1J

T014/T015

T014/T015

TO14/TO15

TO14/TO15

T014/TO15

T014/TO15

TO14/T015

TO VTO15

T014/T015

T014/TO15

TO14/TO15

T014/TO15

T014/T015

TO14/TO15

TO14/TO15

TO14/T015

T014/TO15

TO14/TO15

TO14/TO15

REF

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

75

ACCURACY*
(%Rec)

70-130%

70-130%

70-130%

70-130%

70-130%

70-130%

70-130%

70-130%

70-130%

70-130%

70-130%

70-130%

70-130%

70-130%

70-130%

70-130%

70-130%

70-130%

70-130%

70-130%

70-130%

70-130%

70-130%

70-130%

70-130%

70-130%

70-130%

70-130%

PRECISION*
(%RPD)

0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

MDL**
(rafc'm3)

0.050

0.050

0.040

0.040

0.040

0.040

0.050

0.050

0.040

0.050

0.050

0.040

0.040

0.050

0.040

0.040

0.050

0.040

0.050

0.040

0.040

0.060

0.070

0.050

0.060

0.12

0.21

RLA
(mfc'm1)

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10 |

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10 |

0.50 1

0.50 -|

0.060 0.50 1
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TABLE 5.4 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR AIR

METHOD
(Prtp) PRECISION*

(%RPD)
Naphthalene

1.2.3-triehlorobeiaene

Acecone

2-Butinone (MEK)

Vinyl tceute

TO14/TO13

TO14/T013

TO14/T013

TOU/T015

TO14/T013

TO14/TO15
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TABLE 5.4 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR AIR

PARAMETER

Dichlorodifluoromethane

Chloromethane

Vinyl chloride

Broroomethane

Chloroethane

Trichlorofluoromethane

1,1-Dicbloroetbene

Methylene chloride (Dkhloromethane)

Tram- 1 ,2-Dichloroetbene

l.l-Dichloroetbine

2,2-Dichloropropane

Co- 1 ,2-Dichloroethene

Ctriorofbnn

Bromochloromethane

1.1.1-Trichloroethane

t , 1-Dichloropropylene

Carbon tetrachloride

1,2-Dichloroetiiane

METHOD
(Prep)

EPA18
(Tedlar bag)

EPA18
(Tedlar bag)

EPA18
(Tedlar bag)

EPA18
(Tedlar bag)

EPA18
(Tedlar bag)

EPA18
(Tedlar bag)

EPA18
(Tedlar bag)

EPA18
(Tedlar bag)

EPA18
(Tedlar bag)

EPA18
(Tedlar bag)

EPA18
(Tedlar bag)

EPA18
CTedlarbag)

EPA18
(Tedlar bag)

EPA18
(Tedlar bag)

EPA18
(Tedlar bag)

EPA18
(Tedlar bag)

EPA18
(Tedlar bag)

EPA18
(Tedlar bag)

REF

76

76

76

76

76

76

76

76

76

76

76

76

76

76

76

76

76

76

ACCURACY*
(% Rcc)

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

PRECISION*
(%RPD)

0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

.0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

MDL*»
(mj.'m1)

0.77

1.0

0.51

0.67

1.0

0.51

0.44

0.26

0.25

0.16

0.25. -

0.24

0.14

0.25

0.26

0.20

0.27

0.28

RLA
tafc'm3)

. 2.0 |

2.0

2.0

2.0

2.0

1.0

1.0

1.0

1.0 |

1.0 |

1.0 1

1.0

1.0

1.0 |

1.0

1.0

, i-o

1.0



Section 5

Date:Ol/99
Page 164 of 212

EPA18
(Tedlar bag)

TrichJoroethylene

1 . 2-Dichloropropane

Bromodichloromethane

Dibnxaomethane

Trans-l,3-Dichloropropene

Toluene

EPA1S
dedlar bag)

EPA18
(Tedltrbag)

EPA18
(Tedlar bag)
EPAli

(Tedlar bag)

EPA.18
(Tedlar bag)

Co- 1 ,3-Dichloropropene

1.1,2-Trichloroelliane

1.3-Dicfaloroprapane

TetnchJoroethene

Dibromochlorometbuie

1 ,2-Dibromoethane(EDB)

Chlorobenzene

Etbylbenzene

EPA18
(TedUrbag)

EPA18
(TedUrbag)

ERA 18
(Tedlar bag)

EPA18
(Tedtarbag)

EPA18
(TedUrbag)

EPA18
(TedUrbag)

EPA 18
(Tedlar bag)

EPA 18
(Tedlar bag)

m&p-Xylene

o-Xylene

EPA 18
(Tedlar bag)

EPA 18
(Tedlar bag)
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TABLE 5.4 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR AIR

PARAMETER

Styrene

Isopropylbenzene

Broraoform

1,1.2,2-Tetrachloroethane

1 ,2,3--Trichloropropai*

u-Propylbenzene

1 .3.5-TrimethyIbenzene

2-Chlorrtolueoe

4-Chlorotoluene

t-Butylbenzene

1,2.4-TrimethyIbenzene

s-Butylbenzene

p-Isopropyltoluene

1 ,3-Dichlorobeozene

1,4-Dtchlorobenzene

n-Butylbenzene

1 ,2-Dichlorobenzene

METHOD
CPrtp)

EPA 18
(Tedlar bag)

EPA 18
(Tedlar bag)

EPA 18
(Tedlar bag)

EPA 18
(Tedlar bag)

EPA 18
(Tedlar bag)

EPA 18
(Tedlar bag)

EPA 18
(Tedlarbag)

EPA 18
(TedUrbag)

EPA 18
(Tedlarbag)

EPA 18
(Tedlarbag)

EPA 18
(Tedlar bag)

EPA 18
(Tedlar big)

EPA 18
(Tedlarbag)

EPA 18
(Tedlar bag)

EPA 18
(Tedlar bag)

EPA 18
(Tedlar bag)

EPA 18
(TedUr bag)

EPA 18
(Tedlar bag)

REF

76

76

76

76

76

76

76

76

76

76

76

76

76

76

76

76

76

76

ACCURACY*
(%Rec)

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

PRECISION*
(%RPD)

0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

0-30

MDL**
(jnaynj*)

0.2C

0.20

0.28

0.24

0.84

0.19

0.17

0.22

0.36

0.22

0.20

0.27

0.23

0.23

0.17

0.17

0.24

0.16

RLA
(mc/tn1)

i .O

1.0

,,
1.0

2.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0
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TABLE 5.4 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR AIR

PARAMETER

,2-Dibromo-3-chloropropane

1,2,4-Trichlorobenzene

Hexachlorobutadiene

Naphthalene

1,2,3-Trichlorobenzene

Acetone

2-Buunone (MEK)

Vinyl Aeeuie

4-Metbyl-2-petf*nane (MIBK)

2-Hexaaoae

Cuban dbulfkle

Methyl t-butyl ether (MTBE)

Tottl hydrocirbons
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TABLE 5.4 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR AIR

PARAMETER

Nitrogen(TCD)

Oxygen(TCD)

Carbon dioxide(TCD)

Carbon mooo»de(TCD).

Melhane{TCD)

Methane (FID)

EtfaaneCTCD)

EttuuM(rTD)

Ethene(TCD)

EttMM(FID)

Propane (FID)

Buune<FID)

Pentane(FID)

Hexane(FID)

METHOD

(prep)

EPA18
(Tedlar bag)

EPA18
(Tedlarbag)

EPA18
(Tedlar bag)

EPA18
(Tedlar bag)

EPA18
(Tedlar bag,)

EPA18
(Tedlar bag)

EPA18
(Tedlar bag)

EPA18
(Tedlar bag)

EPA18
(Tedlar bag)

EPA18
(Tedlar bag)

EPA18
(Tedlar bag)

EPA18
(Tedlar bag)

EPA18
(Tedlar bag)

EPA18
(Tedlar bag)

REF

76

76

76

76

76

76

76

76

76

76

76

76

76

76

ACCURACY

(%Rec)

75-123

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

PRECISION

(%RPD)

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

MDL"

(mg/m3)

10COO

10000

10000

100

100

1.5

150

1.5

150

1.5

037

0.84
1

0.95

1.1

RL

(mg/m3)

10000

10000

18000

570

330

——————— ,
5.0 I

610 1
H

5.0 1

670 1

"
^M

5.0

5.0

5.0

„
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TABLE 5.4 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR AIR

i

PARAMETER

Hydrocarbons/Aaromatics

Cyclohexane

Cyclohexene

n-Heptane

Mettylcyclohexane

n-Octane

n-Penune

Benzene

Toluene

Etbylbenzene

Xylene (tottJ)

Styrene

Cumene

NapHbilene

•-Mettylstyrene

Vinyltduene

METHOD
(Prep)

NIOSH 1500/OSHA 07

NIOSH 1500/OSHA 07

NIOSH 1500/OSHA 07

NIOSH 1500/OSHA 07

NIOSH 1500/OSHA 07

NIOSH 1500/OSHA 07

NIOSH 1500/1501
OSHA07

NIOSH 1500/1501
OSHA07

NIOSH 1501/OSHA 07

NIOSH 1501/OSHA 07

NIOSH 1501/OSHA 09

NIOSH 1501

NIOSH 1501/OSHA 07

NIOSH 1501/OSHA 07

NISOH 1501/OSHA 07

REF

98/99

98/99

98/99

98/99

98/99

98/99

98/99

98/99

98/99

98/99

98/99

98

98/99

98/99

98/99

ACCURACY
•(% Rec)

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

PRECISION
•(% RPO)

MDL"
(ug)

RLA
<U£)

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

2.5

2.5

2.5

2.5

2.5

2.5

2.5

2.5

2.5

2.5

2.5

2.5

2.5

2.5

2?5

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10
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TABLE 5.4 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR AIR

PARAMETER METHOD
(Pr«p)

REF ACCURACY
•(% Rec)

PRECISION
•(% RPD)

MDL"
lug)

RLA
(us) 1

" IIHalogenated II
Hydrocarbons ||

Benzyl chloride

Bromofortn

Carbon tetrachloride

Cblorobenzene

Chlorobromomethane

Chloroform

1 ,2-Dichlorobemene

1 ,4,-DScUorooemene

1 ,3-DichlOTObeBzene

1,1,-Dichloroettane

1.2-DicMoroethane

co- 1 ,2-Dichloroethene

tnm-1 ,2-Dichloroethene

Hexachloroethtne

l.U-TricbJoroetbane

Tetracbloroethene

1 , 1 ,2-Trichlocoethue

1,2,3-Trichloropropane

Methylene chloride

Vinyl chloride

KIOSK 1003/OSHA 07

NIOSH 1003/OSHA 07

N1OSH 1003/OSHA 07

NIOSH 1003/OSHA 07

NIOSH 1003

NIOSH 1003/OSHA 07

NIOSH 1003/OSHA 07

NIOSH 1003/OSHA 07

NIOSH 1003/OSHA 07

NIOSH 1003/OSHA 07

NIOSH 1003/OSHA 07

NIOSH 1003/OSHA 07

NIOSH 1003/OSHA 07

NIOSH 1003/OSHA 07

NIOSH 1003/OSHA 07

NIOSH 1003/OSHA 07

NIOSH 1003/OSHA 07

NIOSH 1003/OSHA 07

N1SOH1005

NIOSH 1007

98/99

98/99

98/99

98/99

98

98/99

98/99

98/99

98/99

98/99

98/99

98/99

98/99

98/99

98/99

98/99

98/99

98

98

98

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25 •

0-25

0-25

2.5

2.5

2.5

2.5

2.5

2.5

2.5

2.5

2.5

2.5

2.5

2.5

2.5

2.5

2.5

2.5

2.5

2.5

2.5

2.5

10 1

10 |

10 1

10

10

10

10

10

10

10

10

10

10

10

10

10 |

10 |

10

10

10
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TABLE 5.4 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR AIR

PARAMETER METHOD
(Pr«p)

REF ACCURACY*
(% R«c)

PRECISION*
(%RPD)

MDL*
(at) (U(J

Methanoi (Methyl alcohol) NIOSH 2000 98 75-125 0-25 2.5 10

TABLE 5.4

PARAMETER

Biphenyl (Dtpbenyl) tad
Biphenyl oxide
AceMptbene

Aceoipttylene

Anthracene ud Phenutiirene
Benzo(a)aiibncene ud Chrysene

Bcnzo(i)pyreae

Benzo (b) fluortnthene ud Benro(k)
fluonntbene

Benzo(g,h.i)petylene

Fluocutbene

Fhiorene

Iodeao(l,2 -̂cd) pyrene and
Dibenz(i,li) inthncene

Niptahalene

Pyrene

LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR AIR

METHOD
(Prep)

NIOSH 2530

N1OSH5515

NIOSH5515

NIOSH5515 .

NIOSH 5515V

NIOSH5515

NIOSH 5515

NIOSH 5515

NIOSH 5515

NIOSH 5515

NIOSH 5515

NIOSH 5515

NIOSH 5515

REF

98

98

98

98

98

98

98

98

98

98

98

98

98

ACCURACY*
(*R.c)

75-125

75-125-

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

75-125

PRECISION*
(%RPD)

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

0-25

MDL"
(utf

2.5

0.84

0.83

0.84

2.4

0.88

2.6

0.74

0.85

0.87

0.79

0.78

1.2

RLA
(uc)
10

10

10

10

10

10

10

10

10

10

10

1
10

10
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\

TABLE 5.4 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR AIR SAMPLES

PARAMETER

Aluminum (ICP)
Antimony (ICP)
Antimony (GFAA)
Arsenic (ICP)
Beryllium (ICP)
Cadmium (ICP)
Cadmium (GFAA)
Calcium (ICP)
Chromium (ICP)
Chromium (GFAA)
CobtttdCP)
Copper (ICP)
Iron (ICP)
Lead (ICP)

-ad (GFAA)
^tgnesium (ICP)
Manganese (ICP)
Mercury (CVAA)
Molybdenum (ICP)
Nickel (ICP)

METHOD
(Prep)

NIOSH 7300/OSHA ID-125G
OSHA ID-125G
OSHA ID 121

NIOSH 7300/OSHA ID-12SG
NIOSH 7300/OSHA ID-125G
NIOSH 7300/OSHA ID-125G

OSHA ID-121
NIOSH 7300/OSHA ID-125G
NIOSH 7300/OSHA ID-125G

OSHA ID-121
NIOSH 7300/OSHA ID-12SG
NIOSH 7300/OSHA ID-125G
NIOSH 7300/OSHA ID-12SG
NIOSH 7300/OSHA ID-129G

OSHA ID-121
NIOSH 7300/OSHA TD-12SG
NIOSH 7300/OSHA ID-125G

NIOSH 6009
NIOSH 7300/OSHA ID-125G
NIOSH 7300/OSHA ID-125G

REF

98/99
99
99

98/99
98/99
98/99

99
98/99
98/99

99
98/99
98/99
98/99
98/2
99

98/99
98/99

98
98m
98/99

ACCURACY'
(%Rec)

75-125
75-125
75-125
75-125
75-125
75-125
80-120
75-125

75-125
80-120
75-125
75-125
75-125
75-125
80-120
75-125
75-125
75-125
75-125
75-125

PRECISION*
(%RPD)

0-20
o-:o
0-20
0-20
0-20
0-20
0-20
0-20

0-20
0-20
0-20
0-20
0-20
0-20
0-20
0-20
0-20
0-20
0-20
0-20

MDL»*
(ug)

3.2
0.42
0.11
0.39
0.11
0.31

0.0090
2.4

0.44
0.050
0.41-
0.78
3.9
1.0

0.14
1.8

0.18
0.0020

0.23
1.1

RLA
(ug)
20
2.0 '.',
1.0
1.0

0.50
0.50 j
0.10
50

1.0
1.0
1.0
2.5
5.0
5.0
0.50
50
1.0

0.0020
1.0
4.0
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N
TABLE 5.4 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND

METHOD DETECTION LIMITS (MDL) FOR AIR SAMPLES

PARAMETER

SeleniumflCP)
Selenium (CFAA)
SUver (TCP)
Silver (GFAA)
Sodium (1C?)
Thallium (ICP)
Thallium (GFAA)
Tin (TCP)
TftanhmXICP)
Vanadium (ICP)
ZincflCP)

METHOD
(Prtp)

NTOSH 7300/OSHA ID-125G
OSHA ID-121

NIOSH 7300/OSHA ID-125G

OSHA ID-1 21
NIOSH 7300

NIOSH 7300/OSHA HM25G

OSHA ID-121
OSHAID-125G

NIOSH 7300
NIOSH 730Q/OSHAOM25O
NIOSH 7300/OSHA ID-125O

REF

98/99
99

98/99
99
98

98/99
99
99
98

98/99
98/99

ACCURACY-
(%Rec)
75-125
80-120
75-125

80-120
75-125

75-125
80-120
75-125
70-130
75-125
75-125

PRECISION-
(V.RPD)

0-20
0-20
0-20

0-20
0-20

0-20
0-20
6-20
0-30
0-20
0-20

MDL"
(ug/)
Q.46
0.13
0.20

0.016
8.3

0.46
0.14

1.3
0.25
0.23
0.45

RLA
(ugO
1.0
1.0
1.0

0.10 |
50
1.0
1.0
5.0
1.0
1.0
2.0

ICP • inductively coupled (argon) platma atoouc emiinoa cpectropbotocneter
OFAA - maabite furnace atonic adwrption tueetroobatameter
CVAA - cold vapor atomic

TABLE 5.4 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR AIR

PARAMETER

Chloride

Fhioride

Nitrate

Sulfite

METHOD
(Prep)

NIOSH 7903

NIOSH 7903

NIOSH 7903

NIOSH 7903

REF

98

98

98

98

ACCURACY-
(%Rec)

75-125

75-125

75-125

75-125

PRECISION*
(%RPD)

0-25

0-25

0-25

0-25

MDL"
(»0

2.5

0.25

0.25

0.13 ,

RLA
(ug)

10

1.0

1.0

50
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TABLE 5.5 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR BIOLOGICAL TISSUES

PARAMETER

Aluminum (ICP)

Antimony (ICP)
Antimony (OFAA)
Arsenic (ICP)
Arsenic (GFAA)
Barium (ICP)
Beryllium (ICP)
Boron(ICP)
Cadmium (ICP)
Cadmium (GFAA)
Calcium (ICP)
Chromium (ICP)
Chromium (GFAA)
Cobalt (ICP)

Copper (TCP)
Iron (ICP)
Uad(ICP)
Lead (GFAA)
Magnesium (ICP)
MangaiMS« (ICP)

Mercury (CVAA)
Molybdenum (ICP)
Nickel (ICP)
Potassium (ICP)
Selenium (ICP)
Selenium (GFAA)

METHOD
(Prep)

6010(3050)
6010(3030)
7041(3050)
6010(3050)
7060(3050)
6010(3050)
6010(3050)
6010(3050)
6010(3050)
7131 (3050)
6010(3050)

6010(3050)
7191(3050)
6010 (3050)
6010(3050)
6010(3050)
6010 (3050)
7421(3050)
6010(3050)
6010(3050)
7471

6010(3050)
6010(3050)
6010(3050)

6010 (3050)
7740(3050)

KEF

2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2

2
2
2

2
2

ACCURACY'
(% Rec)

75-125
75-125
80- 120
75-125
80-120
75-125
75-125
75-125
75-125
80-120
75-125

75-125
80-120
75-125
75-125
75-125
75-125
80-120
75-125
75-125
80-120

75-125
75-125
75-125

75-125
80-120

PRECISION'
(•/• RPD)

0-20
0-20
0-20
0-20
0-20
0-20
0-20
0-20
0-20
0-20
0-20

0-20
0-20
0-20
0-20
0-20
0-20
0-20
0-20
0-20
0-20

' 0-20
0-20
0-20

0-20
0-20

MDL"
(mj/kj)

3.2
0.42
0.11
0.39
0.27
0.42
0.11
0.59
0.056
0.0090

2.4

0.18
0.050
0.13
0.22
3.9
0.20
0.14
1.8

0.18
0.0020

0.098
1.1
35

0.46
0.43

RLA
(mg/kg)

20
5.0
1.0
1.0
1.0
1.0

0.40 1
5.0 1
0.50 |
0.10
50

1.0
1.0
1.0

0.50
0.50
50
1.0

0.020

1.0
4.0
100

1.0-s-\
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TABLE 5.5 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR BIOLOGICAL TISSUES

I
PARAMETER

Silver (ICP)
Silver (OFAA)
Sodium (ICP)
Strontiura(ICP)
Thallium (ICP)
Thallium (OFAA)
Tin (TCP)
Titanium(ICP)
Vanadium (ICP)
ZiaeQCf)

METHOD
(Prep)

6010 (3030)
7761 (3050)
60 10(30 JO)

6010(3030)
6010 (3030)
7841 (3030)
6010(3050)
6010(3030)
6010(3030)
6010(3050)

REF

2
2
2

2
2
2
2
2
2
2

ACCURACY'
(%R.c)

73-123
80-120
73-125

70-130
73-123
80-120
73-125
70-130
75-123
73-123

PRECISION-
(% RPD)

0-20
0-20
0-20

0-30
0-20
0-20
0-20
0-30
0-20
0-20

MDL"
(rag/kg)

0.14

1 0.016

L 8J

0.84
0.46
0.14

1.3
0.23
0.23
0.45

RLA
(mg/kg)

1.0
0.10
50

1.0
1.0

1.0
5.0
1.0
1.0
2.0

ICP • inductively coupled (argon) plaima atomic emiauon ipectrophotometer
OFAA • graphite furnace atomic adsorption apectropbotoineter
CVAA - cold vapor atomic adsorption ipectrophotometer
-T-tncelCP

TABLE 15 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION OMITS (MDL) TOR BIOLOGICAL TISSUES

PARAMETER

Cyanide, total

METHOD
(Pwp)

9012(9013)
9012(9010}

REF

2
2

ACCURACY-
(%R*c)
75-123
75-125

PRECISION-
(%RPD)

0-30
0-30

MDL"
(mj/kg)

0.59
0.14

RLA
(fflgAg)

1.0

F 1-°
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TABLE 5.5 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 1
METHOD DETECTION LIMITS (MDL) FOR BIOLOGICAL TISSUES I

PARAMETER

Aldrin(MS)
Alpha-BHC
Beu-BHC
Gamraa-BHC (Lindane) (MS)
Delta-BHC
Technical Chlordane
Alpha Chtordane
Gamira Chlordane
4.4'-DDD
4.4--DDE
4.4--DDT (MS)
DieMrin (MS)
EndosulfanI
CQflGSUl ftm IT

odont&nsul&te
— 'lEndrin (MS)
^Endrin aldehyde

Endrin krtonf
Heptachlor (MS)
Hepuchlor epoxide
Metboxychlcr
Toxapbeoe
PCB-1016
PCB1221
PCB1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260
Surrogate -
2,4,5,6-Tetnchloro-ra-
xylene (TCMX)
Surrogate-Dec*: hlorobiphenyl
(DCB)

METHOD
(Pr*p)

8081(3550)
8081(3550)
8081(3550)
8081(3550)
8081(3550)

8081(3550)
8081(3550)
8081(3550)
8081(3550)
8081(3550)
8081(3550)
8081(3550)
8081(3550)
8081(3550)
8081(3550)
8081(3550)
8081(3550)
8081(3550)
8081(3550)
8081(3550)
8081(3550)
8081(3550)
8082(3550)
80820550)
8082(3550)
8082(3550)
8082(3550)
8082(3550)
8082(3550)

8081(3550)/8082(3550)

8081(3550)/8082(3550)

REF

97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2

97/2

ACCURACY*
(% R«c)

10-144
22-101
12-120
12-138
10-142

45-119
45-140
11-141
28-134
34-121
29-134
28-137
10-141
10-159
26-144
33-149
10-130
29-112
17-138
15-142
24-152
41-126
34-137
15-178
10-215
39-150
38-158
66-122
58-150

10-114

27-128

PRECISION*
(%RPD)

0-38
0-40
0-40
0-37
0-47

0-40
0-40
0-40
0-50
0-23
0-26
0-30
(MO
0-65
0-50
0-32
0-86
0-31
0-38
0^0
0-40
0-50
0-44

0-30
0-30
0-30
0-30
0-30
0-30

NA

NA

MDL**
(ug/kg)

0.021

0.088
0.16

0.066
0.18
1.7

0.12
0.078
0.22
0.13
0.49
0.19
0.13
0.22
0.91
0.10
0.22
0.42
0.12
0.099
1.3
18

4.8
,23
4.0
6.0
6.7
2.7
5.6

NA

NA

RLA
ug/kj)

1.7
1.7
1.7 l|
1.7 |

1.7 1

17 1
1.7
1.7

3.3
3.3
3.3
3.3
1.7
3.3

-s-i———— fl
3.3
3.3
1.7
1.7
17
170
33
67
33
33
33
33
33

NA

NA 1
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TABLE 5.5 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR BIOLOGICAL TISSUES

PARAMETER

Monochlorobiphenyls

Dihlorobiphenyla

Trichlorobipbenyls

Tetnchlorobipbenyls

Pentachlorobiphenyls

Hexachlorob^ibenyls .

HeptachlorotripbeqylJ- •

OcttcWorobipbetiyls

Nooachlorobipbeqyls

DecacWorobiphenyJ

Surrogate- DecacHorobipbenyl-
13C12

METHOD
(Prep)

680/0550)

680/(355Q)

680/0550)

680/0550)

680/(3550)

680/(3550)

680/0550)

680/0530)

6SC/0550)

680/0530)

680/0530)

REP

97/93

97/93

97/93

97/93

97/93

97/93

97/93

97/93

97/93

97/93

97/93

ACCURACY*
(%R*c)

30-130

30-130

30-130

40-140

40-140

40-140

40-140

40-140

30-130

30-130

30-130

PRECISION*
j(* RPD)

0-50

0-50

0-50

0-50

0-50

0-50

0-50

0-50

iO-50

0-50

NA

MDL"
(U(/]fg)

0.68

0.76

0.68

1.3

0.83

0.89

1.6

0.95

1.9 '

1.9

NA

RLA
(ue/kt)

10

10

10

20

20

20

30

30

50

50

NA
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TABLE S.S LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND I
METHOD DETECTION LIMITS (MDL) FOR BIOLOGICAL TISSUES

PARAMETER

Acetone

Benzene (MS)

Bromodichloromethane

Bromofbnn
.

Bromomethane (Methyl bromide)

2-Buunooe (MEK)

Carbon dbulfide

utaoo tetnchloride
^

Chlorobenzene (MS)

Chloroetiane

Chloroform

Chlorometnane

Dibroraochlorpmethine

1,1-Dichloroethane

1,2-Dichloroethane

cts- 1 ,2-Dichloroethene

tnns-l,2-Dichloroethene

1,1-Dichloroethene (MS)

1 ,2-Dichioropropane

METHOD
(Prep)

8260(5035)
8260(503Se:a)

8260(5035)
8260(5035en)

8260(5035)
8260(5035ext)

8260(5035)

8260(5035ext)
8260(5035)

8260(5035e»)
8260(5035)

8260CSQ35ezt)
8260(5035)

8260(5035ext)
8260(5035)

8260(5035«t)
8260(5035)

8260(5035ext)
8260(5035)

8260(50356X1)
8260(5035)

8260(503Se»)
8260(5035)

8260(S03S«n)
8260(5035)

8260(S03Sen)
8260(5035)

8260(503Sext)
8260(5035)

8260(503Sext)
8260(5035)

8260(5035e»)
8260(5035)

8260(5035ext)
8260(5035)

8260(5035ext)
8260(5035)

8260(5035ea)

REF

97/2
97/2

97/2
97/2
97/2
97/2
97/2

97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2

ACCURACY*
(%R*c)

14-189
14-189
64-144

64-144
71-140

71-140
59-143

59-143
35-181
35-181
54-166
54-166
10-160
10-160
65-129
65-129
56-152
56-152
65-129
65-129
62-117
62-117
10-186
10-186
73-127
73-127
64-112
64-112
66-128
66-128
64-123
64-123
60-161
60-161
44-157
44-157
47-146
47-146

PRECISION-
(%RPD)

0-40
0-40

0-23
0-25
0-40
0-40
0-40
0-40

0-65
0-65
0-40
0-40
0-65
0-65
0-40
0-40
0-25
0-25
0-40
0-40
0-40
0-40
0-65
0-65
0-40
0-40
0-40
0-40
0-40
0-40
0-40
0-40
0-25
0-25
0-25
0-25
0-65

MDL"
(ue/kg)

2.3
230
0.41

41
0.34

34

0.44

44

2.0

200
2.8
280
0.29
29

0.47
47

0.58
58
1.3
130

O.ib
26
1.2

, 120
0.28
28

0.28
28
1.0
100

0.31
31

0.57
57

0.77
77
1.0

0-65 100

RLA |
(lit/kg) |

50 |
5000
5.0
500
5.0
500
5.0
500
10

1000
25 I

2500 I
5.0 |— sH
5.0 |
500 1
5.0 J
500 1
10 1

1000 |
5.0
500
10

1000
5.0
5.0
5.0
500
5.0
500
5.0 1
500
5.0
500
5.0
500
5.0 1
500 j



PARAMETER

cis-1,3-DichlOTopropene

trans-1,3-Dichloropropene

Eihylbenzene

2-Hexanone

4-MetbyI-2-pemanone IMIBK)

Styrene

1.1,2,2-Tetrachloroethane

TetnchtoroeUiene

Toluene (MS)

1,1,1-Trichlonxtbue'

| 1.1,2-TricUoroecbaoe

TABLE 5.5 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR BIOLOGICAL TISSUES

METHOD
JPrep)

J260(5035r
260(5035ext)

~
J260(5035ea)

8260(50357
8260(5035ea)

8260(5035)"
8260(5035ext)
8260(50357

8260(5035exi)
8260(503̂ "

8260(3033ea)
8260(303̂ "

8260(5035)

8260(5035)'
8260(5035extr
8260(5035)"

J260(5035extr
8260(5035)"

8260(5035e«)

97/2'
97/2
97/2_
97/2
9112
via
97/2
97/2
97/2
9112
97/2
97/2
97/2
97/2

J7/2
97/2

ACCURACY*
J%Ree)

97/2
97/2

7-14T
7-143"

60-131
60-131
47-145"

J7-145~
4-167"

54-167
56-121

J6-121"
36-157
36-157

Jl-142
Jl-142
J7-U2
67-142
11-148
11- 148
66-123
66-123

PRECISION'
C%RPD)

-65
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olT
55

TT
Iro"
IT
_320
"blT
.43

"blo"
so

6T
44

61
48

O9
IT

T

o
500~
To~
500~
To~
socT
2T

2500~
2T

2500"
To"
500~
15"
500
To"
500~
To~
500"
To"
500~
To"
500~
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TABLE 5.5 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR BIOLOGICAL TISSUES

PARAMETER

Trichloroethene (MS)

Vinyl chloride

Xylenes (local)

o-Xylene

m+p-Xylene

Surrogate- Toluene-dS

Surrogale - p-Bromofluorobenzeae

Surrogate -Dfcromofluoromethane

xoftut • l,2-Dichloroetl)ane-<J4

1 Surrogate - l,2-Dtchlorobenzene-<14

METHOD
(Prep)

8260(5035)
8260(50356X1)

8260(5035)
8260(5035ext)

8260(5035)
8260(5035exi)

8260(5035)
8260(S03Se»)

8260(5035)
8260(503Jea)

8260(5035)
8260(5035e«)

8260(5035)
8260(S035ext)

82600035)
8260(S03Sext)

8260(5035)
8260(5035ext)

8260(5035)
8260(5035eM)

REF

97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2

ACCURACY'
(% Rec)
41-134
41-134
18-169
18-169
50-150
50-150
22-154
22-154
62-123
62-123
58-148
58-148
70-136
70-136
66-148
66-148
38-151
38-151
58-148
58-148

PRECISION*
(%RPD)

0-22
0-22
0-65
0-65
0-40
0-40
0-40
0-40
0-40
0-40
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

MDL"
(ug/kj)
0.72

~!2
0.98
98
1.5
150
0.50
50
1.0
100
NA
.NA
NA
NA
NA
NA
NA
NA
NA
NA

RLA
(u«*s)

5.0
500
10

1000
5.0
500
5.0
500
5.0
500
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
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LE 5.5 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR BIOLOGICAL TISSUES

827Q(355Q)
270(3550)
270(3550)

270C355Q
8270(3550)
8270(3550)
82700550)
27Q(3550)

B70(3550)
8270(3550)
270(3550)

8270(3550)
270(3550)

8270(3550)

270(3550)
270(3550)

8270(3550)
8270(3550)
8270(3550)
8270(3550

8270(3550)
270(3550)
27CO55Q

8270Q550
8270(3550)
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TABLE 5.5 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND

METHOD DETECTION LIMITS (MDL) FOR BIOLOGICAL TISSUES

PARAMETER

2,4-Dinitrotoluene (MS)
2,6-Dinhrololuene
Di-n-octylphthalate
Fluoranbene
Fluorene
Hextchlorobenzene
Henchiorobuudiene
Hexachlaroeyctopenudiene _ •
Hexacbtomthane
Indeno(l,2,3-cd)pyrtne
Jsophorooc
2-Mctbylntobtlialeac
Napfcbalene
2*Nnou)U2Dc

Nkroaniline
fitrotniline

IjtrbbcQzcnc
^2*Nhtopbei)ol
4-Nkrophenol (MS)
N-Nitrosodiphenyltmine/ Diphenylamine
N-Nitroso-di-o-propyUmine MS)
Peaichloropbenol (MS)
Ptcnaiuhreoe
Phenol (MS)
Pyrene(MS)
1.2.4-Trichlarobenzene (MS)
2,4.5-Trichlorophenol
2,4.6-Trichlorophenol
Surrogate - N'ttrobenzene-d5
Surrogate - 2-Fluorobiphenyl
Surrogate - p-Terpbenyl-dl4
Surrogate - Phenol-d5
Surrogtce • 2-Fluorophenol
Surrogate - 2,4,6-Tribromophencil

METHOD
(Prtp)

8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3350)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)

REF

97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2

-97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2
97/2

ACCURACY*
(% R«0
26-107
38-107
22-135
23-121
32-107
44-105
10-112
D-132
16-91
18-157
17-107
19-105
53-125
22-110
10-117
10-136
9-104
10-101
10-117
40-122
11-117
10-120
38-113
17-103
18-136
17-105
39-123
20-116
12-125
24-118
18-153
10-142
10-118
14-121

PRECISION'
(%RPD)

0-30

MDL*«
(ug/ke)

13
0-40 16
0-50
0-25
0-40
0-40
0-40
0-50
0-40
0-83
Q-60
0-50
0-25
0-50
0-50
0-50
0-40
0-40
0-45
0-50
0-35
0-44
0-25
0-25
0-25
0-28
0-27
0-40
NA
NA
NA
NA
NA
NA

19
11
12
10
11
18
13
20
12

' 9.2
11
14
11
13
13
8.8
30
98
14
28
12
19
11

' 11
13
9.2
NA
NA
NA
NA
NA

,NA

RLA
(ufcice)

330
330
330 j
330
330
330 1
330
330
330
330
330
330
330
1700
1700
1700
330
330
1700
330
330
1700
330
330
330
330
330
330
NA
NA
NA
NA
NA
NA j



TABLE 5.5 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR BIOLOGICAL TISSUES

PARAMETER
METHOD

(Prep)

8230
2,3,7,8-Tetrachlorodibeazop-dioxin (2,3,7,8-
TCDD)______________________I____
Polychlorinated Dibenzo-p-dioxias and Oibenzoflmns classes
tttn-CDD ~ 8280"

! tetra-CDF . ~ 8280"
perta-CDD 8280
penOrCDF 8280
heaa-CDD - 8280

I hMta-CDF 8280
hepn-CDD ~ 8280

! hepu-CDF 8280
I ocu-CDD 82J5"
| octtrCDF 8280"

1 J*t*rjf\ Sltrftrir".

13C12-2.3.7.8-TCDD_______ I S280

\ftrrffi Standard-
13C12.2.3.7.8-TCDF

1X12-1.2.3.6.7.8-HXCDD
Internal Standard •
13C12-1.2.3.4.6/7.8-HDGDF
Internal Standard •
13C12-OCDD

REF

97/2

97/2

97/2~

97/2̂

ACCTRACY* PRECISION*
(% Rec) (% RPD)

69-145

J9-14T
39-142

Jl-203
55-146
43-174
50-154
20-170
20-170~
20-170

JO-170

25-150

25-150

25-150

25-150

25-150

0--SO

NA
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MDL»

o.iT

0.040

RLA

0.5CT

NA

NA
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TABLE 5.5. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR BIOLOGICAL TISSUES \

«
PARAMETER

Acenaphthene (MS)

Acenapbthylene

Atthncene

Benzo(i)*nthracene

Benzo(b)fluonnthene

BenzoOOfluonohene

Beino(g,h,i)petylene

Benzo(i)pyrene

Ctoysene (MS)

D8)enzo(*.tOinihric«mr

Ftaontthcne
luocene(MS)

Indeao(l,2,3-«J)pyrene

1-Metbylmpfchilene

2-Meitylmpbthaleae

NipKhalene (MS)

Phemrthrene

Pyrene(MS)
Surrofite - 4-TerphenyW14

METHOD
ffr«p)

8310(3550)

8310(3550)

8310(3550)

8310(3550)

8310(3550)

8310(3550)

8310(3550)

8310(3550)

8310(3550)

8310(3550)

8310(3550)

8310(3350)

8310(3550)

83100550)

8310(3550)

8310(3550)

8310(3550)

8310(3550)
8310(3550)

REF

97/2

97/2

97/2

97/2

97/2

97/2

97/2

97/2

97/2

97/2

97/2

97/2

97/2

97/2

97/2

97/2

97/2

97/2

97/2

ACCURACY*
(%R«t)

11-144

10-139

10-126

12-135

10-150

10-159

10-120

10-128

10-199

10-110

56-136

10-142

10-116

10-125

10-125

31-159

10-155

49-156
28-151

PRECISION*
(%RPD)

. 0-35

0-40

0-40

0-40

0-40

0-40

0-40

(MO

0-40

(MO

0-28

(MO

0-40

(MO

0-40

" 0-34.

0^0

0-28
NA

MDL»»
Cue/leg

14

5.1

0.23

0.27

0.15

0.12

0.68

0.35

0.28

0.87

0.47

1.4

0.25

6.2

5.9

13.3

0.50

0.93
NA

RLA |
(tig/let) |

50 I]

20

4.0

4.0

4.0

4.0 |

10

4.0

4.0

10

10

10

10

20 ]

20-H
4.0

10 1
NA



6010(3030)
J010(3050)
J°4 1(3030)
^010(3030)
J060(3030)
J01Q(3030)

[̂ 010(30307

METHOD
(Prep)

J010C303QT
"7471———'

J010(303of

J010(3050)"

JOIO (303Q)
^7^0(3030)

~98/T

98/7

ACCURACY' PRECISION*
(% R«c) (V. RPD)

T3-12T
J75-123"
^75-123

73-123
80-120^

iO-20

3.0
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TABLE 5.6 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WIPE SAMPLES

PARAMETER

Silver (TCP)
Silver (GFAA)
Sodium (ICP)
StronliumflCP)
Thallium (ICP)
Thallium (GFAA)
Tin (ICP)
Titaoium(ICP)
Vanadium (TCP)
Zinc (ICP)

METHOD
(Pr«p)

6010 (3050)
7761 (30 JO)
6010(3050)

6010(3030)
6010(3030)
7841 (3050)
6010(3050)
6010(3050)
6010 (3050)
6010 (3050)

REF

98/2
98/7
98,7
98/2
98/2
98/2
98/2
98/2
98/2
98/2

ACCURACY-
(V. R«c)

75-125
80-120
75-123

73-125
75-125
80-120
75-125
70-130
75-125
75-125

PRECISION"
(% RPD)

0-20
0-20
0-20

0-30
0-20
0-20
0-20
0-30
0-20
0-20

MDL"
(ug/wip«)

0.14

0.016

8.3

0.84
0.46
0.14

1.3

0.25
0.23
0.45

RLA
(ug/w1p«)

1.0
0.10
50

1.0
1.0

1.0
5.0
1.0
1.0
2.0

ICP - inductively coupled (argon) plum* atomic enuaion spectrophotometer
GFAA " graphite furnace atomic adsorption spectrophotometer
CVAA - cold vapor atomic adsorption spectrophotometer
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TABLE 5.6 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WIPE S-i vrot re

ACCURACY
(V. Rec) PRECISION

(% RPD)Aldrin(MS)
alpha-BHC
beta-BHC

gamma-BHC (Lindane) (MS)
delU-BHC
technical Chlordane
alpha Cblordaoe
gamma Chlordane

Q8 1(3350)
081(3530)

08 1(3550)
081(3550)

4,4'.DD
4,4'-DDT(MS)
Dieldrin (MS)
EndoauUanI
Endoulfan n

8081(3330)
8081(3350)

8Q81Q330)
081(3330)
081(3330)
081(3330

Endrin(MS)
Eodrin aldehyde
Endria toon*
Heptachlor(MS)
Heptachlor eporide
Methoxychlor
Toxaphene
PCB-1016
PCS 122l
PCS 1232 8082(3530)

082(3330)
082(3J30)
082(3550)

8082(3 330)

082(3550)

PCB-1234
PCB-1260
Surrogate-
2,4,5,6-Tetrachloro-m-
xylene (TCMX) 8081(3350y 8082(3550)

Suirogate-Decachlorobtphenyl
(DCS)

081(3550y 8082(3350)
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TABLE 5.6 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WIPE SAMPLES

PARAMETER

Monochlorobiphenyls

Dihlorobiphenyls

Trichlorobiphenyls

Tetrachlorobiphenyls

PenUchlorobiphenyls

HexachlorobiphenyU

HepUchlorobiphenyb

Ocuehlorobiphenyls

NooachJorobiphenyls

Dec*chlorobipbenyi

Surrogate- Dec*chlon>bipheayi-
13C12

METHOD
(Prep)

680/0550)

680/(3550)

680/0550)

680/0550)

680/(3550)

680/(3550)

680/0530)

680/0530)

680/(3550)

680/0330)

680/(3550)

REF

98/93

98/93

98/93

98/93

98/93

98/93

98/93

98/93

98/93

98/93

98-93

ACCURACY'
(«/o Rec)

30-130

30-130

30-130

40-140

40-140

40-140

40-140

40-140

30-130

30-130

30-130

PRECISION-
(% RPD)

0-50

0-50

0-50

0-50

0-50

0-50

0-50

0-50

0-50

0-50

NA

MDL"
(ug/wipe)

0.044

0.035

0.035

0.053

0.029

0.037

0.042

0.064

0.11

0.11

NA

RLA
(ug/wipe)

0.30

0.30

0.30

060

0.60

0.60

0.90

0.90

1.5

1.5

NA
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PARAMETER METHOD
(Prep)

1657

J657

J141Q520)

J141Q520)

8141(3320)

8141(3320)

J141Q520)

8141(3320)

J141Q320)

8141(3320)

8141(3320)

J141(3320)

8141(3320)

8141(3320)

J14I(3320)

J141(3520)

J141Q520)

^141(3520)

8141(3320)

J»41(3520)

8141(3320)

J141Q320)

8141(3520)

8141(3520)

J141(3520)

8141(3520)

8141(3520)

8141(3320)

$141

8141(3520)

REF

98/72

98/72

98/2

98,7

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

J8/2

98/2

98/2

98/2

9S.-2

98/2

98/2

98/2

_98/2

J8/2

98/2

98/2

ACCURACY
•

(V«Rec)

25-140

36-106

46-139

60-120

39-130

48-162

10-150

36-114

50-130

J9-122

10-150

10-150

49-109

53-136

61-139

10-117

37-121

10-117

40-137

38-118

£1-158

14-101

J6-127

42-112

48-124

62-173

42-123

13-128

40-160

31-163

PRECISION
*

(%RPD)

0-50

0-46

0-30

0-40

0-30

0-50

0-50

0-40

0-40

0-50

Jl-40

0-40

0-40

0-40

0-40

0-40

MDL'
<ug/wip«)

0-40

0-40

0-40

0-40

0-66

0-40

0-tO

0-40

0-60

0-40

0-40

1.2

0.10

0.14

0.16

_0.13

0.16

4.4

J).26

J).35

0.23

3.8

3.4

_0.17

J).I7

0.19

0.35

1.1

0.17

_0.11

0.28

O.U

1.5

0.17

0.19

0.12

0.27

_0.25

0.59

0.27

RLA
(ug/

wipe)

5.0

2.0

1.0

2.0

2.0

1.0

10

1.0

1.0

1.0

10

10

1.0

1.0

1.0

2.5

2.5

2.5

1.0

1.0

2.0

2.0

10

2.0

1.0

J).5Q

0.50

2.0

2.0

5.0
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TABLE 5.6 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WIPE SAMPLES

PARAMETER

Fenthion

bofenphos

Malathion

Merphos

Metolachlor

Metrabuzin

Mevinphoi

Monocrotophos

Naled

Parathion. ethyl (MS)

Parathiou, methyl (MS)

Phocalft

Froinetoo
*

Piofuctryn

Propaziiifi

Romd(MS)

Simazine

Stirophoi (Tetrachlorvinphoi)

Sulfbtepp

TeAufo*

TerbutyUzin'e

Tertiutryn

Thionazin (MS)

Tokuthion (Prothiofos)

Trichloronate

Surrogate •
Triphenylphotphate

METHOD
(Prtp)

8141(3320)

8141

8141(3520)

8141(3520)

8141(3520)

8141(3520)

8141(3520)

8141(3520)

8141(3520)

8141(3520)

8141(3520)

8141(3520)

814103520)

8141(3520)

8141(3520)

8141(3520)

8141(3520)

8141(3520)

8141(3520)

8141(3520)

8141(3520)

8141(3520)

8141(3520)

8141(3520)

8141(3520)

8141

REF

98/7

98/2

98/2

98/2

98/2

98/2

98/2

9872

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

ACCURACY
•

(•/. Rec)

41-115

40-160

10-140

32-138

53-133

50-150

24-166

43-126

10-119

28-155

38-149

28-119

55-124

36-155

51-127

30-98

39-149

48-125

40-157

40-160

60-130

53-113

12-139

45-114

16-123

16-164

PRECISION
*

(V.RPD)

MDL"
(ug'wipe)

0-60 0.23

0-40

0-40

0-40

0-40

0-40

0-40

0-30

0-40

0-34

0-32

0-40

0-40

0-40

0-30

0-35

0-50

0-40

0-40

. 0-40

0-40

0-40

0-60

0-40

0-40

NA

. 0.060

0.071

0.22

0.11

0.11

0.23

2.9

0.14

0.083

0.19

0.30

0.11

0.23

0.25

0.26

0.19

0.39

0.17

*0.16

0.33

0.066

0.21

0.22

0.12

NA

RLA
(US'

wipt)

1.0
|i

0.50

1.0

1.0

1.0

i.o I
2.0

10

5.0

1.0

0.50

1.0

2.0

2.0 1

2.0 |

1.0

2.0

1.0

0.50

1.0

2.0

2.0

1.0

1.0

1.0

NA
(1) Determined by NPD



TABLE 5.6

PARAMETER
[ Acetone

Benzene (MS)

BromodichloromeUiane

Bromoform

[ Bromometbane

I 2-Butanone (MEK)

Carbon ditulfide ~~

Carbon tetrachlorMe"

Chlorobenzeoe (MS)

Chloroethane

Chloroform

D*rwnochloronetrane""

U l-OkhIoroethane~

1.2-Dichloroethane

««-U-DichlSSSen7
tr«w-l J-Dichloroethene

».W3iefaloroetliene(Msr
1-2-Dichloroproptne

l^-i^-rachloro^Sr

Ethylbenzene

2-Hexanone

4-Metbyl-2-pentanone (MIBK)
Styrene

1,1,2^-Tetrachloroetbjne

[ Tetncfaloroethene

METHOD

8260(5030)

8260(3030)

8260(5030)

1*260(5030)"

8260(5030)

^260(5030)"

^260(5030)"

8260(5030}

8260(5030)

8260(3030)

^260(3030)

^260(3030)

^260(5030y

^60(30307

^260(5030)̂

^260(50307

^260(3030)̂

^260(30307

REF

98.7

98,2

9V1

98/2

98/2

98/2

98/2

98/2

8/2

98/2

J8/2

98/2

_9S/2

98/2

9S.-2

ACCURACY*
j% Rec)

14-189

64-144

~71-140~

^9-143"

65-129

56-152"

T3-129"

62-117^

lo-186"

^73-127"

^4-112~

l6-128~

14-123"

^0-161

44-157~

"47-146"

^0-146

17-143"

60-131

17-14T

54-167"

T6-12T

"36-157"

PRECISION-
(% RPD)

0-40

0-40

0-40

0-40

1-40"

0-63"

1-40"

1-40"

1-40"

1-40"

0^3

Section 5
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MDL

0.090

"025"

"oiT
^65"

1.20"

"02T

1.17"

"02T

1.8

0.26
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TABLE 5.6 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WIPE SAMPLES

PARAMETER

Toluene (MS)

1.1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroetbene (MS)

Vinyl chloride

Xylenes (total)

o-Xylene

m+p-Xyiene

Surrogate- Toluene-48

Surrogate - p-Bromofluorobenzene

Surrogate -Dibroinofluoromethane

Surrogate • 1.2-Dichloroeth«ne-d4

Surrogate - • 1,2-
DkUorobenzeiM-d4

METHOD
(Prtp)

8260(3030)

8260(5030)

8260(5030)

8260(5030)

8260(5030)

8260(5030)

8260(5030)

8260(5030)

8260(5030)

8260(5030)

8260(5030)

8260(5030)

8260(5030)

REF

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

ACCURACY-
(% Rec)

67-142

11-148

66-123

41-134

18-169

50-150

22-154

62-123

58-148

70-136

66-148

38-151

58-148

PRECISION-
(% RPD)

0-25

0-40

0-40

0-22

0-65

0-40

0-40

0-40

NA

NA

NA

NA

NA

MDL"
(ug/wipe)

0.16

0.16

0.20

0.20

0.44

0.37

0.20

0.23

NA

NA

NA

NA

NA

RLA
(ug/wipe)

0.50

0.50

0.50

0.50

1.0

0.50

0.50

0.50

NA

NA

NA

NA

. NA



TABLE 5.6
5.6 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WIPE SAMPLES

PARAMETER

"Ac'emtphthene(MS)
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzoic acid
Benzo(b)fluorambene
BenzoQOfluorantliene
BenzoCgJi.i)perylene"'
Benzo(a)pyrene
Bn(2-cnloroethoxy) methane
Bii(2-dUaroethyi) ether
Bi«(2-chloroijopropyl) ether
Bit(2-ethylhexyl) phthtlate
4-Bromophenyl phenyi ether
Butyl benzyl phthaUtt
4-CMoro«nili i ie_____
4Oiloro-3-methylphenol(MS) (p-Chloro-
<n-cre*ol)
2-Chlofonaphthalene

| 2-Chlorophenol(MS)
I 4-Chlorophenylphenyl ether

Chrytene———————
2-Metnyl phenol (o-CreSoJT
3- Methyl phenol (m- Cresol)
4-Methyl phenol (p-Cfe»ol)_______
3- and 4-Methyl phenol (m- and p-
Cresol)
Dtbenz(aji)«nthr»cene
Dibenzofiinui
Oi-n-butylphthalate
1.2-Pichtorobenzene
1.3-Dichlorobenzene
1.4-Dichlorobenzene (MS)
3J'-Oichlorobenzidine
2,4-Dichlorophenol
Diethylphthalate
2.4-Dimethylphenol
Ounethylphthalate
4,6-Dinhro-2-methyIphenoJ
2,4-Dinitrophenol

METHOD
(Prep)

270(3350)"

8270(33507
J270(333Q)

270P530)"

70(3330)"
J270(3530)

70(3330)
J270(3330)

70(3330)
8270(3330)

J2700330~
J270Q330)
J270(3330)
J270(3350)

J270(3330)
1270Q330)

J270(3330)"
J270(3330r
J270(3330f
J270(3530)

270(3330)~
^270(3330)
J27QC3J3Q)'
J270Q330)

270Q330)'

REF

98/2

98/2

ACCURACY •
(% Rec)

54-140"

39- 106"
J9-UT
~10-150~
T9-126~
J6-125
JO-121
34-1 16
I3-108~
10-130
36-166

J3-124'
33-127
24-120
10-130

~2S-107~

"60-1 IT
23-114
20-118

12-102"
J2-102'

12-102

-l 47~
0-150~

^8-125'
10-99"

JO-IOOT
lo-125
10-189^

J6-104"
31-113
10-95"

20-116~
43-135'
10-126"

PRECISION-
(% RPD)

0-25"
-30"

MP"
1-30
1-40"

0-12"
1-40
j-100"
0-40"

1-tO

l-2r
0-40

1-93""

Section 5
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MDL RLA
(ug/

wipe)
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TABLE 5.6 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WIPE SAMPLES

PARAMETER

2,4-Dinitrotoluene (MS)
2.6-Dinitrotoluene
Di-n-octylphthalate
Fluonntbene
Fluorene
Hexac hi oro benzene
Henchlorobutadiene
Hexachlorocyclopenudiene
Hexachloroethane
lndeno(l.W-<:d)pyrene
uophorone
2-Methylnaplrihalene
Naphthalene
Naphthalene
2«Nitroiniltne
3-Nhroaniluu
4-Nitroamline

2*NitrophftQot
4-Nitrophenol (MS)
N-NitrotodiphenyUffline/ Diphenylamine
N-Nhroso-di-n-pTopyUmine MS)
Penucblorophenol (MS)
Pheoaothreue
Phenol (MS)
Pyreae(MS)
1.2,4-Trichlorobenzene (MS)
2,4,3-Trichlorophenol
2,4.6-Trichlorophenol
Surrogate - Nitrobenzene-<15
Surrogate - 2-Fluorobiphenyl
Surrogate - p-Terpheny!-dl4
Surrogate - Phenol-d5
Surrogate - 2-Fluorophenol
Surrogate • 2,4,6-Tribromophenol

METHOD
(Prep)

8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8270(3550)
8770(3530)
8770(3550)
8270(3550)
8770(3550)
8770(3550)
8270(3550)
8770(3550)
8270(3550)
8270(3350)
8770(3550)
8770(3330)
8770(3550)
8770(3530)
8770(3550)
8770(3550)
8270(3550)
8770(3550)
8770(3530)
8770(3550)
8770(3550)
8770(3550)
8770(3550)
8270(3550)
8270(3550)
8270(3550)
8770(3550)
8270(3550)
8270(3550)
8270(3550)

REF

98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/7
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2
98/2

ACCURACY-
(% Rec)

26-107
38-107
22-135
23-121
32-107
44-105
10-112
D-132
16-91
18-157
17-107
19-105
53-125
53-125
22-110
10-117
10-136
9-104
10-101
10-117
40-122
11-117
10-120
38-113
17-103
18-136
17-105
39-123
20-116
12-125
24-118
18-153
10-142
10-118
14-121

PRECISION-
(% RPD)

0-30 j
0-40 |
0-50
0-23
0-40
0-40
0-40
0-50
0-40
0-83
0-60
0-50
0-25
0-25
0-50
0-50
0-50
0-40
0-40
0-45
0-50
0-35
0-44
0-25
0-25
0-25

•0-28
0-27
0-40
NA
NA
NA
NA
NA

| NA

MDL"
(ug/wipe)

1.5
2.1
0.63
0.31
0.60
0.44
1.3
4.7
1.7

0.77
1.9
1-7

0.47
0.47
2.2
1.9
2.0
1.6
2.5
2.4
2.6
1.4
3.2
0.92
1.0

0.89
1 1.4

1.9
1.8
NA
NA
NA
NA
NA
NA

RLA
(ug/

wip«)
10
10 1
10 1
10 I
10 1
10 II
10 1
10
10
10
10
10
10
10
50
30
30
10
10
50
10
10
10
10
10
10
10
10 1
10

NA
NA
NA
NA
NA j
NA |
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METHOD
(Prep) ACCURACY

•

C/.Rec)
PRECISION

(*/. RPD)2,3,7,8-Tetrachlorodibenzo-p-dioxin (2,3,7,8-
TCPD) _______________ .

Polycblorinaied Dibenzo-p-dioxins and Dibenzofiirans
tetn-CPP
tetra-CDF
penU-CDD
penU-COF
bex«-CDD
hexa-CDF
hepU-CDD
hept»-CPF
ocu-CDP
OCU-CDF
lounxl Standard -
13C12-2J,7.».TCPP
iatonaJ Standard-
13C12-24.7.8.TCDF
Intcnul Studntl *

J.005(
.0050
.0050
.0050
.0010

o.oi(

InlcnuJ Staadard

yntffnal Staodtni »
13C12-OCDD
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TABLE 5.6 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WIPE SAMPLES

PARAMETER

Acenaphthene(MS)

Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(b)fluoranthetw

BenzoOOfluonnthene

Benzo(gjM)peryleM

Benzo(a)pyrene

Chry»ene(MS)

Dib«nTo(i,h)«Trthriccim

Ftuonmthene

FtoonM(MS)

Iodeno(1^3-c(I)p>TeDe

l-Methyteaphtbaleoe

2-M«thylnaphihalene

Naphthalene (MS)

Pymw(MS)
Smropte - 4-T«phrayl-414

METHOD
(Pr»p)

8310(3150)

8310(3550)

8310(3550)

8310(3550)

8310(3550)

8310(3550)

8310(3550)

8310(3550)

8310(3550)

8310(3550)

8310(3550)

8310(3550)

8310(3550)

8310(3550)

8310(3550)

8310(3550)

8310(?««0)

8310(3550)
8310(3550)

REF

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

98/2

ACCURACY-
(%Rtc)

11-144

10-139

10-126

12-135

10-150

10-159

10-120

10-128

10-199

10-110

56-136

10-142

10-116

10-125

10-125

31-159

10-155

49-156
28-151

PRECISION-
(•/. RPD)

0-35

0-40

0-40

0-40

0-40

0-40

0-40

0-40

0-40

0-40

0-28

0-40

0-40

0-40

0-40

0-34

"5-40 "

0-28
NA

MDL"
(ug/wipe)

0.38

0.17

0.0060

0.013

0.0046

0.0056

0.0035

0.062

0.012

0.043

0.014

0.080

0.019

0.15

0.16

0.15

0.015

0.035
NA

RLA
(ug/wip.)

1.0

1.0

0.20

0.20

0.20

0.20

0.50

0.20

0.20

0.50 I

0.50

0.50

0.50

1.0

1.0

1.0

0.20

0.50 1
NA



TABLE 5.7 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WASTES AND OILY SAMPLES

J R ' — — ~ ~

J6010(3050/3051)"
[6010(3050/3051)"
I 6010(3050/3Q5i~

[7060(3050/3051)"
[6010(3030/3051)"

[6010(3050/3051)"
I ; 6010(3030/3051)

J131 (3030/3031)"
[6010(3050/3051)"

[6010(3050/3051)"
[6010(30303031)"
[6010(3030/3031)
I 6010^050^05^"

[6010(3030/303 1)
~

|6010(3030/3051)~
[6010(30303051)"
[7471 (3030/3031)
[6010(30503031)
|6010C30303031)'
[6010(3030/3031)"

[6010(3030/3031)
f7740(3030/305iy
[6010(3050/3031)"
[7761 (3030/3031)"
[«>OIO(3030/3031)"

J6010(3030/3051)~
I 6010 (3030/303 1)~

[7841 (3030/303 lY
[6010(3050/3051)

I 6010(3030/3031)^
[6010(3050/3051)"
[6010(3050/3051)"

REF ACCURACY-
JVoRec)

75-125"

J73-125

80-120
J75-12J"

_73-125
75-125

J80-120"
^73-123"
J3-125"
~75-12T
J75-125

73-123
J73-125
80-120

^3-123
75-125

J5-125
3-125"

JO-120"

^73-125
80-120"
73-125

75-1 25"
75-125
80-120

J3-125"
75-125
75-125
75-125

PRECISION-
(%

0-20

MDL-

0.39

0.0090

J).2Q
0.14
1.7

JOT

O0020~

1.1

0.14

RLA

0-20 0.45
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TABLE 5.7 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WASTE AND OILY SAMPLES

PARAMETER

Cyanide, reactive

Cyanide, total

PH

METHOD
(Prtp)

7.33.2

9012(9013)
9012(9010)
9041

REF

2

2
2
2

ACCURACY*
(% R«e)

NA

75-125
75-125
63-158

PRECISION'
(% RPD) .

0-50

0-30
0-30
0-40

MDL"
(mj/kj)

NA

0.036
0.065
NA

RLA
(mg/kg)

lOmg KCN
Kg Wane

1.0 j
1.0
NA

- TABLES.? LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WASTES AND OILY SAMPLES

PARAMETER

Aldrin(MS)
•Jpto-BHC
beu-BHC
g*amu-BHC (Lindane) (MS)
delta-BBC
technical Chlordanc
alpha Chlordane
gfffnmi Chlordooc
4,4'-DDD
4,4'-DDE
4.4'-DDT(MS)
Dieldrin (MS)
EndoMilfanl
EndosuUann
Endosulfan sulfate

Endrin(MS)
Endrin aldehyde
Endrin ketone
Heptachlor(MS)
Heptachlor epoxide
Methoxychlor
Toxaphene

METHOD
(Prep)

8081(3380)
8081(3580)
8081(3380)
8081(3580)
8081(3580)
8081(3580)
8081(3580)
8081(3580)
8081(3580)
8081(3580)
8081(3580)
8081(3580)
8081(3580)
8081(3580)
8081(3580)
8081(3580)
8081(3580)
8081(3580)
8081(3580)
8081(3580)
8081(3580)
8081(3580)

REF

2
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

ACCURACY*
(% Rec)

10-168
37-134
17-147
10-173
19-140

45-119
45-140

45-140
31-140

30-145

10-181
10-176
45-153
10-202
26-144

10-180
10-150

40-100

10-162

37-142
34-166
41-126

PRECISION*
(%RPD)

0-38
0-40
0-40
0-37
0-47

0-40
0-40

__ ' 0-40
0-50
0-25
0-26
0-30
0-40
0-65
0-50
0-32
0-86
0-31
0-38
0-40
0-40

0-50

MDL"
(tig/kg)

0.63
2.6
4.8
2.0
5.4

51
3.6
2.3
6.6
3.9
15
5.7

'3.9
6.6
27
3.0
6.6
13
3.6
3.0
39
540

RLA
(ug/kj)

50
50
50
50
50

500
50
50
100
100
100
100
50
100
100
100
100
100
50
50
500
5000
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TABLE 5.7 LABORATORY ANALYTICAL ME
METHOD DETECTION LIMITS MO

ACCURACY
(% Reel PRECISION

(%RPD)
0-44

8082(3580)
PA-600/4.81.Q45

O~82(358Q)
EPA-600/4-8 1-045

8082(3580)
EPA-600/4-8 1-045

082(3580)

082(3580)
PA-600/4-8 1-045

082(3580)

8081(3580X8082(3580)

8081(3580X8082(3380)

2,4.5.6-Tetnchlofo-ra-
«ykne(TCMX)

[Surrogate.
[D«c*chlorobiphenyl(I>CB)

Wwe dilution extraction: Ig of sample to • final volume of lOmL with appropriate solvent
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TABLE 5.7 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WASTES AND OILY SAMPLES

PARAMETER METHOD
(Pr«p)

REF ACCURACY
•

(V. Rec)

PRECISION'
(% RPD)

MDL"
(ug/kg)

RLA
(ug/kg)

Polychiorinued biphenyl classes
Monochlorobiphenyls
Dicfatorobiphenyli
Tricfalorobiphenyls
TdnchlorobiphenyU
PeoUchlorobiphenyls
HancbJorobtpbenyb
Hepuchlorobtpbeoyli
OctacfalorobipbenyU
NonochlorobiphenyU
Decachlorobipbenyl
Sunogite-
uCtrD*cachloc<obipheiiyl

680(3580)
680(3580)
680(3580)
680(3580)
680(3580)
680(3580)
680(3580)
680(3580)
680(3580)
680(3580)
680(3580)

93/2
93/2
93/2
93/2
93/2
93/2
93/2
93/3
93/2
93/2
93/2

3C-130
30-130
30-130
40-140
40-140
40-140
40-140
40-140
30-130
30-130
30-130

0-JO
0-JO
0-50
0-50
0-50
0-50
0-50
0-50
0-50
0-50
NA

20
23
20
39
25
27
48
29
57
57

-NA

300
300
300
600
600
600
900
900
1500
1500
NA



TABLE 5.7 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WASTES AND OILY SAMPLES

|
Acetone
Benzene (MS)

Brotnodichloromethane
Bromoform

Bromomethane (Methyl bromide)
2-Butanone (MEK)
Carbon disulfide
Carbon tetrachloride •
Chlorobenzene (MS)
Chloroethane
Chloroform
Chloromethane____
Dibromochloromethane"
1.1-Dichkiroetnane
1.2-DicBloroethaae"
cu-1.2-Dichloroethene
tram-l,2-Dichloroethent
1.1-Dicaloroctbeae (MS)
1.2-Dichloropropane
cii-14-Dichlofopropene

Etbyibenzene
2-Hexanooe
Wethylene chloride
4-Methyl-2-pentanone (MIBJCT
Styrene_________
l.i^-Tetrachloroettune
Tetrachloroethene
Toluene (MS)
1.1.1-Trichloroethane
1.1.2-Trichloroethane
TrichJoroeihene (MS)
Vinyl chloride
Xylenea (total)
o-Xylene
m+p-Xylene
Surrogate- Toluene-d8
Surrogate • p-Bromofluorobenzene
Surrogate -Dibroniofluoromethane
Surrogate - 1.2-Dicfalorobenzene^d4

exr* Ig of waste to lOmL methanol;

METHOD
__ g^P)

8260(5035ext)
J260(5035extT
_8260(5035ext)
J260(5035ext7
J260(3033ext)"
J260(5035extT
_8260(5035e«)
_8260(3033ea)

J260(3033ext)"

J260(3033ear
J260(3033eja)~
l826X)(3033e«r
^8260(3Q35ext)
~»260(5033ext)
_J260(3033ext̂
J»60(3033e«)
_82SO(3033eia^
I8260(3033e«r

8260(3033exti
^8260(3033e«»
^8260(3033ex»

8260(3033extt
_g260(3035ext^
^8260(3035e«^
^826-Q(3035eM^
J260(3035ext̂

8260(5035ex>)
8260(503 5ext)
8260(5035e«)
8260(5035e«)
8260(3035ext)
8260(5035ext)
8260(503 5e«)
8260(303 5e«)
8260(5035ext)
8260(5Q35ext)
8260(5035ext)
8260(303 5ext)

_____!______8260(5035ext) ~ [ 2
analyze O.lOmL of extract (equivalent to O.OlOg of sample)

ACCURAC.
J% Rec)

14-189
64-144^

"1-140

]To-16Q~
3-129"

J6-132"
63-129

37-143"
60-131
17.145"

PRECISION'
(% RPD)

18-169"
30-13Q

J2-154"
J2-12T

58-148
70-136'
66-148'
70-130"

0-40

0-40

MDL'
(ug/kg)

1200
"210"
TTO"
430~

1000

MOO"
130~

240~

290

650
"i5b~
600~

~140
NO"

loo"
160

"290"
15o~
loo"

2500
2300~
2300"
5000~
isoo"
Tooo"
2500~
2500

J500^
2300
2500

J30Q
J300
J500~
_2500
~250o"

J2500
_2500^
_250Q^
J500
_2500
J500_
_2500
J500"
JOOO^
J500
_^500

2500
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TABLE 5.7 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WASTES AND OELY SAMPLES

PARAMETER

Acenaphlhene (MS)
Acencphthylene
Anthracene
Benzo(ft)aathncene
Benzoicmcid
Benzo(b)fluorantbene
Benzo(k)fluoranthene
Benzo(fjili)perylene
Benzo(«)pyrene
Bis(2-chloroethoxy) methane '
Bis(2-«nloroethyl) ether
Bo(2-chloroisopropyl) ether
Bis(2-«thylhe)cyl) phthalite
4-Bromophenyi phenyl ether
Butyl benzyl phthalate
Carbazoie
4-ChJoromiline
4-CUoro-3-raethylphenol (MS) (p-Chloro-m-
jesol)

-^ 2-ChloroMphthalene
2-CUoroph«noKMS)
4-ChloropbenyIphenyl ether
Chryseae
2-Methyl phenol (o-Cresol)
3-Methyl phenol (m-Cresol)
4-Methyl phenol (p-Cresol)
Dibcnz(alb.)anthracene
Dibenzofunn
Di-n-butylphthalate
1 ,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene (MS)

METHOD
(Prep)

8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)

8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)

REF

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2
2

ACCURACY-
(% Rec)
28-102
54-140
48-130
42-143
10-150
49-123
24-137
10-219
44-141
33-184
12-158
36-166
10-158
53-127
10-152
10-150
10-150
31-123

60-118
29-108
25-158
40-148
10-150
10-150
10-150
40-147
10-150
10-118
32-129
10-172
20-114

PRECISION-
(% RPD)

0-25

MDL"
(ug/lcg)
3900

0-25 | 3900
0-30
0-25
0-50

3600
2900
6300

0-25 5100
0-38
0-50
0-29
0-50
0-50
0-50
0-40
0-40
0-40
0-50
0-50
0-25

0-40
0-25
0-33
0-27
0-50
0-50
0-50
0-28
0-50
0-50
0-40
0-42
0-40

3900
5700
3300
9000
2900
3000
14000
3300
9000
4200
5100
3000

3300
3300
3000
3600
3900
18000
18000
4500
3600
4500
3300
2600
3300

RLA
<us/kg)
100000
10000C
100000
100000 |
500000
100000
100000
100000 |
100000 1
100000
100000
100000
100000
100000
100000
100000
200000
100000

100000 1
100000 1
100000
100000
100000
100000
100000
100000
100000
100000
100000
100000
100000 1



Section 5
Revision: 0
Date: 01/99
Page 202 of212

OILY SAMPLES
METHOD

<P«P) ACCLTlACY
%Rec)
0-262
9-135

3^3'-Dichiorobenzidine
A^-mehlOfopbenoi
"'ethylphthalaie
2.4-Dimethylpheno!
Diroethylphthalau
lE^^^i^he^i
2.4-Dinitropn^p!

2,4-Dinitrotoluene (MS;
2,6-Dinitrotoiucne
DiphenyUmine/
N-mtrotodiphenyUnnne
nuonutfhene
Fjuorent
yncmoreb«55;
Heqchlorobutidien^
««c««weyclop«nudiene

PRECISION
(% RPD)

0^100
200000
Tooooo
Tooooo
iooooo
100000

500000
500000
jooooo
Iooooo
iooooo270Q3580)

270C3380
270(3580j 100000

ooooo
ooooo
ooooo
ooooo
ooooo
ooooo
ooooo
ooooo
iooooo

270(33gO)
Z70(35gO)

270(33gO)
270(33gO)
70(3380

2-MethyliupbthiJeoe
l-196

lO-130
53-125
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TABLE 5.7 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (NtDL) FOR WASTES AND OILY SAMPLES

PARAMETER

2-Nuroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitropbenol (MS)
N-Nitroso-di-n-propylamine (MS)'
Peouchiorophenot (MS)
PDenantlircnc
Phenol (MS)
Pyrene(MS)
1,2.4-Trichlorooeraene (MS)
2.4,5-TricMorophenol
2,4,6-TrieUoropbenol
Surrogate - Nitrobenzene-45
Surrogate - 2-Fluorobipbenyl
Surrogate - p-Terpherryl-dM
Surrogate- Pnenol-dS
Surrogate - 2-Fluorophenot
Surrogate - 2.4.6 -
Tribromophenol

METHOD
(prtp)

8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)
8270(3580)

REF

1

2
o

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

ACCURACY*
(%Rec)

10-150
. 10-150

10-150
35-180
29-182
10-125
27-140
10-111
56-129
26-108
24-155
23-124
39-123
37-144
21-98
29-99
22-136
28-105
18-107
12-122

PRECISION
• (%RPD)

0-50
0-50
0-50
0-40
0-40
0-45
0-35
0-44
0-25
0-25
0-25
0-28
0-27
(MO
NA
NA
NA
NA
NA
NA

MDL**
(US/kg)

4200
3300
3900
3900
2400
9000
4200
8400
3600
5700
3300
3300
3900
2800
NA
NA
NA
NA
NA
NA

RLA
(ug/kg

500000
500000
500000
100000
100000
500000
100000
500000
100000
100000
100000
100000
100000
100000

NA
NA
NA
NA
NA
NA

Waste dilution extraction: Ig of ample ot a final volume of lOmL with appropriate solvent.



TABLE 5.7 LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WASTES AND OILY SAMPLES

PARAMETER

2,3,7,8-TetrachJorodibenzo-p-dioxin (2,3,7.8-
TCDD)__________________\
Polychlorinated Dibcnzop-dioxins and Dibenzofurans classes
letra-CDD
teira-CDF
penia-CDD
penta-CDF
hexa-CDD
hexa-CDF
hepta-CDD
hepU-CDF
ocu-CPD

I ocu-CDF
I literati Standard

13C12-2.3.7.B-TCPD
Internal Standard -
13C12-2.3.7.8-TCPF
loermJ SUKtard
13C12-1.2J,6.7.8-H»CDD
laermJ Sundird -
13C12-l,2,3.4.6.7.8-HpCDF
Imenul Standard
13C12-OCDD

METHOD
(Prep)

8280~

8280
8280

1280
8280
8280
8280
828(T

_828(T
8280~
8280

8280

8280

8280

8280

8280

REF

2

2

ACCURACY'
(% Rec)

69-145

69-145
59-142^

ll-203"

35-146
45-174^
50-154"

O- 170

20-17d~

25-150

25-150

25-150

25-150

25-150

PRECISION*
(%RPD)

0-40

0-40
0-40

lutf
0-40

."oTsF

o-50"

NA

NA

NA

NA

NA :

Section 5
Revision: 0
Date: 01/99
Page 204 of 212

MDL

NA

NA

NA

NA

NA

NA
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TABLE 5.8 FIELD ANALYTICAL METHODS, QA OBJECTIVES AND
METHOD DETECTION LIMITS (MDL) FOR WATER AND OTHER LIQUIDS

PARAMETER

Chlorine, residual

Hydrogen ion (pH)
Oxygen (dissolved)
Salinity
Specific conductance
Tetnpcmure
Turbidity
Water level
Sulftte

METHOD
CPrep)

4500-CrF
330.5/4500-Cl-G

(HachS021)
150.1/9040

360.1
2520B

120.1/9050
170.1

180.1/2130B
EPA

4500-80^6
377.1

REF

4
3/4

3/2
3
4

3/2
3

3/4
12
4
3

ACCURACY*
(%R«)

NA
NA

85-115
NA
NA

90-110
NA

60-140
NA

75-125
75-125

PRECISION*
(%RPD)

0-40
0-40

0-15
0-30
NA
0-10
0-10
0-30
0-5
0-30
0-30

MDL"
(me/L)

NA
NA

NA
NA
NA

0.26 nS/cm
NA

0.008 NTU
NA
NA
NA "

RLA
(msO.)

0.05 ||
0.05

NA
0.20
100

1.0 nS/cra
NA

0.10 NTU
0.01ft

1.0
1.0
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REFERENCES AND NOTES FOR TABLES 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8

* Accuracy data are presented as recoveries for spikes or surrogates. For routine analysis of organics, percent
recoveries are evaluated only on the subset spike compound lists specified by the methods. An (MS)
following the parameter name designates the routine matrix and laboratory control spike compounds.
Precision data are presented as relative percent difference (% RPD) and are advisory-; i.e., not used for
laboratory control. Since reportable levels (above detection limit) for most of the organic parameters may
not be detected in all environmental samples, precision is usually based on duplicate spike data and evaluated
according to method requirements.

Accuracy and precision control limits are primarily derived from in-house laboratory data. Some accuracy
and precision limits have been rounded to the nearest "5". In some cases, method limits may be used in lieu
of in-house Limits because in-house limits are broader than the method limits or are too broad to be usable.
These cases include all metals methods, certain of the 500-series methods, method 8015 DAI, and all 600
series methods. In-house accuracy and precision limits in Tables 5.1 - 5.8 have been developed from spike
concentrations between 0.5 times to 10 times the routine reporting (quantitation) limits.

** Method Detection Limit (MDL)

A Routine Reporting Limit (also referred to as quntitation limt or pratical quantitation limit(PQL).)

NA Not Applicable

SIM (Selected ion monitoring.) Savannah Laboratories has verified that the analytes listed can be
determined using this procedure.
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1. Code of Federal Regulations, Title 40, Pan 136; U.S. Government Printing Office: Washington, DC, July
1. 1997.

2. Test Methods for Evaluating Solid Waste, Third Edition, SW-846 (including Update III); U.S. EPA Office of
Solid Waste and Emergency Response: Washington, DC.

3. Methods for Chemical Analysis of Water and Wastes; U.S. EPA Office of Research and Development:
Cincinnati, OH, March 1983; EPA 600/4-79-020.

4. Standard Methods for the Examination of Water and Wastewater, Eighteenth Edition; American Public
Health Association: Washington, DC, 1989.

5. Deepwater Pans Maintenance, Dredging, and Disposal Manual; Florida DER.

6. CLP - US EPA Contract Laboratory Program Statement of Work for Organics Analysis, Low Concentration
Water, Revision OLC02.1 (February 1996).

7. Determination of Triazine Pesticides in Industrial and Municipal Wastewater: EPA Method 619', January,
1982.

8. Determination of Thiophosphate Pesticides in Industrial and Municipal Wastewater: EPA Method 622.1;
January, 1982.

9. Determination of Dinitroaniline Pesticides in Industrial and Municipal Wastewater: EPA Method 627;
January, 1982.

10. Determination of Organochlorine Pesticides in Industrial and Municipal Wastewater: EPA Method 608.1;
February, 1982.

12. Analytical Procedures for Detection and Quantification of Total Petroleum Fuel Hydrocarbons and Fuel
Constituents: Calif. Method for Modified 8015; Don M. Eisenberg, Adam W. Olivier, Peter W. Johnson,
Daniel S. Tempelis; September, 1985.

13. Determination of Carbonate and Urea Pesticides in Industrial and Municipal Wastewater: EPA Method
632; January, 1982.

14. Determination of Organophosphorus Pesticides in Industrial and Municipal Wastewater: EPA Method 622;
January, 1982".

15. Determination of Thiocarbamate Pesticides in Industrial and Municipal Wastewaters by Gas
Chromatography: EPA Method 634; January, 1982.

16. Determination of Bensulide in Industrial and Municipal Wastewaters by Liquid Chromatography: EPA
Method 636.

17. Determination of Mercaptobenzothiazole in Wastewaters by Liquid Chromatography: EPA Method 640.

18. Determination of Hexachlorophene and Dichlorophen in Industrial and Municipal Wastewaters: EPA
Method 604.1.
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19. Determination of Rotenone in Industrial and Municipal Waste-waters by Liquid Chromaiograohy: EPA
Method 635.

20. Determination of Bendiocarb in Industrial and Municipal Wastewaters by Liquid Cnrcmatography: EPA
Method 639.

21. Determination of Oryzalin in Industrial and Municipal Wastewaters: EPA Method 638.

22. Determination of MBTS and TCMTB in Industrial and Municipal Wastewater by Liquid ChromatograDh\-:
EPA Method 637.

23. Determination of Diphenylamine in Industrial and Municipal Wastewater by Cos Chromatograohv: EPA
Method 620. '

24. C, H. and 0 Compounds: EPA Method 616.

25. Determination of CyaruKine in Industrial and Municipal Wastewater: EPA Method 629; January, 1982.

26. Determination of Organohalide Pesticides and PCBs in Industrial and Municipal Wastewater: EPA Method
617; January, 1982.

27. Determination of Volatile Pesticides in Municipal and Industrial Wastewater by Gas Chromatography: EPA
Method 618.

28. Analysis of Certain Amine Pesticides and Lethane in Wastewater by Gas Chromatography: EPA Method
645.

30. Measurement of Trihalomethanes in Drinking Water with Gas Chromatography/ Mass Spectrometry and
Selected Ion Monitoring: EPA Method 501.3.

31. Method from FDER Central Lab

33. Measurement of N-Methyl Carbamoyloximes and N-Methyl Carbonates in Drinking Water by Direct
Aqueous Injection HPLC with Post Column Derivatization: EPA Method 531. <

35. NIOSH - National Institute for Occupational Safety and Health, Third Edition, 1987.

36. Official Methods of Analysis of the Association of Official Analytical Chemists, Method for Formaldehyde
20.063 (ChrombtropicAcid), Thirteenth Edition, 1980.

38. Annual Book of ASTM Standards, Pan 23; ASTM: Philadelphia, PA, 1980.

39. Annual Book of ASTM Standards, Volume 11.01/11.02; ASTM: Philadelphia, PA, 1989.

40. Balls, P.W.; Atomic Absorption Spectrometric/Hydride Generation Determination of Tributyl Tin and
Dibutyl Tin in Sea Water at the Monogram per Liter Level; ANALYUCA CHEMICA ACTA 197; 309-313
(1987).
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41. Determination of Organophosphorus Pesticides in Industrial and Municipal Wastewater. EPA Method 633.

42. Methods for the Determination of Organic Substances in Water and Fluvial Sediments, USGS Book 5, 1983.

43. Methods of Soil Analysis, American Society of Agronomy, Inc., Number 9, Pan 2, page 570, (Walkley-Black
Procedure).

44. EPA 600/4-84-008. Appendix D: Method For Extractable Organic Halides (EOX] In Solids, January, 1984.

45. CLP-USEPA Contract Laboratory Program Statement of Work for Inorganics Analysis, Multi-Media,
Multi-concentration; Revision ILM02.1, E.M03.1, andILM04.0.

46. EPA/CE-81-1 Technical Report, May 1981: Environmental Protection Agency/Corps of Engineers
Technical Committee on Criteria for Dredged and Fill Material; Procedures for Handling and Chemical
Analysis of Sediment and Water Samples.

49. Analysis of'THMs in Finished Waters by the Purge and Trap Method: EPA Method 501.1.

50. Analysis of THMs in Drinking Water by Liquid/Liquid Extraction; EPA Method 501.2.

51. EPA 600/4-88-039: Methods for the Determination of Organic Compounds in Drinking Water, December,
1988, Revised July. 1991.

52. Determination of Organophosphorus Pesticides in Municipal and Industrial Wastewater: EPA Method 614,
February, 1982.

53. Determination of Chlorinated Herbicides in Municipal and Industrial Wastewater: EPA Method 615.

54. EPA 600/4-80-032: Prescribed Procedures for Measurement of Radioactivity in Drinking Water, August,
1980.

55. Determination of Benomyl and Carabendazim in Wastewater: EPA Method 631.

56. Simon, Verne A.; A Novel Method for the Determination of Paraquat and Diquat in Water by HPLC\
Florida HRS.

57. Determination of Certain Organochlorine Pesticides in Municipal and Industrial Wastewater: EPA Method
608.2.

58. Determination of Organophosphorus Pesticides in Wastewater: EPA Method 614.1.

59. Analysis ofBentazon in Wastewater by Liquid Chromatography: EPA Method 643.

60. Calculation of Un-Ionized Ammonia in Fresh Water, FL DEP, October, 1983.

61. Bellar, T.A., and Lichtenberg, J. J.; The Determination of Potychlorinated Biphenyls in Transformer Fluid
and Waste Oils; U.S. EPA Environmental Monitoring and Support Laboratory: Cincinnati, OH,
September, 1982; EPA-600/4-81-045.

62. CLP - USEPA Contract Laboratory Program Statement of Work for Organics Analysis, Multi-Media,
Multi-Concentration, Revision OLM01.0 thru OLM01.9 (CLP-3/90).

63. Determination of Dithiocarbamate Pesticides in Industrial and Municipal Wastewater. EPA Method 630.
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64. Analysis ofPicloram in Wastewater by Liquid Chromatography; EPA Method 644.

65. Inductively Coupled Plasma Atomic Emission Analysis of Drinking Water, Appendix to Method 200.7
Revision 1.3; USEPA, March, 1987.

66. Brooks, Blanchard/Percival, Martin, Procedure for the Determination of Radium 228, Anal. Chem. 46
1742 (1974).

67. EPA/600/8-7S/017: Microbiological Methods for Monitoring the Environment - Water and Wastes;
December, 1978.

68. SL SOP LC66:Determination of Acrylic Acid in Water and Soil by HPLC.

69. Method for the Determination of Diesel Range Organics, State of Tennessee Department of Environment
and Conservation, Division of Underground Storage Tanks, with comments by Chuck Head, March, 1993.

70. Method- for the Determination of Gasoline Range Organics, State of Tennessee Department of
Environment and Conservation, Division of Underground Storage Tanks.

71. Chemical Oxygen Demand, Method 8000, Hach Handbook of Water Analysis^ Hach Chemical -Company
Loveland, CO, 1979. '

72. Determination of Organophosphorus Pesticides in Municipal and Industrial Wastewater, EPA Method
1657.

73. Savannah Laboratories' SOP SM06:Gvidelinesfor SIM Analyses by CC/MS.

74. Code of Federal Regulations, Title 40, Part 261, Appendices I, II, III; U.S. Government Printing Office-
Washington, DC, July 1, 1993.

75. Compendium of Methods for the Determination of Toxic Organic Compounds in Ambient Air EPA-
600/4-84-041, April, 1984.

76. Quality Assurance Handbook for Air Pollution Measurement Systems, Volume ffi, Stationary Source
Specific Methods (Interim Edition), EPA-600/R-94/038C; April, 1994.

77. Savannah Laboratories' SOPs ME52^Parr Bomb Digestion for ICP and ME62: Parr Bomb Digestion for
GFAA.

78. EPA 600/4-88-039: "Methods for the Determination of Organic Compounds in Drinking Water",
December 1993.

79. EPA 600/4-88-039: "Methods for the Determination of Organic Compounds in Drinking Water" March
1994.

80. MMSC Environmental Management: Method I, "Tritium in Soil", December 1993.

81. "Microbial Methods for Monitoring the Environment", US EPA Office of Research and Development:
Washington, D.C., December 1978.

82. "Methods for the Determination of Inorganic Substances in Environmental Samples", USEPA Office of
Research and Development: Washington, DC August 1993, EPA/600/R-93/100.
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83. FL-PRO Method, "Method for Determination of Petroleum Range Organic;," FL DEP, Revision 1,
November 1, 1995.

84. Method 1664: "N-Hexane Extractable Material (HEM) and Silica Gel Treated N-Hexane Extractcble
Material (SGT-HEM) by Extraction and Gravimeny (Oil and Grease and Total Petroleum Hydrocarbons)",

EPA-821-B-94-004b, April 1995.

85. CLP - USEPA Contract Laboratory Program Statement of Work for Organics Analysis, Multi-Media,
Multi-Concentration, Revision OLM03.0 -~OLM03.1 (August 1994).

86. EPA 600/R-94/111: "Methods for the Determination of Metals in Environmental Samples", May 1994,
Supplement 1.

87. Rules of the Department of Environmental Protection, Florida Administrative Code Title 62; Section 62-
770, "Petroleum Contamination Site Cleanup Criteria."

89. EPA 600/R-95/131: "Methods for the Determination of Organic Compounds in Drinking Water, Supplement
III". August 1995.

90. National Council of the Paper Industry for Air and Stream Improvement: Special Report No. 95-07,
Method 253, May 1995.

91. EPA 600/4-88-039: "Methods for the Determination of Organic Compounds in Drinking Water, Method
504. Revision 2.0(1989).

92. Method 1650: "Absorbable Organic Halides by Adsorption in Microcoulometric Titrations; "Analytical
Methods for the Determination of Pollutants in Pulp and Paper Industry Water and Wastewater": U.S.
EPA Office of Water, Engineering, and Analysis Division, Washington, D.C..

93. Method 680: "Determination of Pesticides and PCBs in Water and Soil/Sediment by GC/MS"; U.S.
EPA, Washington, D.C..

' $4. Method 1653: "Chlorinated Phenolics in Water by In-situ Acetylation/GC/MS Determination ", Method
cp. 86.01, National Council of the Paper Industry for Air and Stream Improvement, Inc., 260 Madison
Avenue, NY 10016 (July 1986).

95. SL SOP AR30: "Dissolved Gases in Water", based on "Dissolved Oxygen and Methane in Water by a
GC Headspace Equilibration Technique" by Kampbell and Wilson; U.S. EPA. (March 1989). «

96. SLSOPCU16: "Wipe Test: Sampling", based on guidance from NIOSH and OSHA manuals.

97. "Extraction and Analysis of Organics in Biological Tissues"; U.S. EPA Environmental Services Division,
Analytical Support Branch, Athens, GA (Method OB 10/90).
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98. NIOSH Manual of Analytical Methods, Fourth Edition, August 1994, U.S. Department of Health and
Human Services, Cincinnati, Ohio.

99. OSHA Analytical Methods Manual, Second Edition, January 1990. Department of Labor, Salt Lake City,
Utah.

100. SL SOP ME 80: Determination of Lithium by Flame Emission Spectroscopy.

101. SL SOP VG41: Direct A queous Injection (DAI) of Pulp and Paper Samples
(This SOP is based on the guidance in NCASI draft Method 301: Methanol in Process Liquids by GC/FID
and NCASI Method 301 validation document: Method 301 Validation of the NCASI Method "Methanol
in Process Liquids by GC/FID")..

101. SL SOP LC67: Determination ofCyanuricAcidin Water and Soil by HPLC

102. SL SOPLC6S-Determination of Phthalic Acid andMaleic Acid in Water and Soils by HPLC

104. SL SOP LC60: Ethylenethiourea in Water and Soils

105 SL SOP LC45: Determination ofAsulam in Water by HPLC

106. Method for the Determination ofExtractable Petroleum Hydrocarbons (EPH)\ Massachusetts
Department of Environmental Protection; January 1998

107. Method for the Determination of Volatile Petroleum Hydrocarbons (VPH); Massachusetts
Department of Environmental Protection; January 1998

705. SL SOP GE105: Nitrocellulose in Water and Soil

109. SL SOP LC42: Determination of Nitroaromatics and Nitramines (Explosive Residues) in Water and Soil
by HPLC (Modified 8330)

110. ASTM Method D4282-83
t

111. ASTM Method 1385

112. SLSOPLC35: Thiodiglycol by HPLC

113. SL SOP GEl"l4: Perchlorate by Ion Chromatography
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When Savannah Laboratories is contracted to provide sampling services, a field crew is assigned to each
project. Each crew is composed of experienced field sampling technicians and a highly qualified field
sampling manager who is trained in EPA protocols for groundwater and other environmental sampling. On
numerous past projects, these manager have had their field sampling techniques audited by Florida DEP,
Georgia EPD, Alabama ADEM, South Carolina DHEC, and EPA Region IV QA or field personnel. The
field sampling crews at Savannah Laboratories are responsible for collection, handling, field screening,
documentation, and packaging and shipment of samples to the lab in accordance with client requests.

The crew adheres to the sampling protocol defined by the appropriate regulatory agency or the
requirements defined in the project sampling plan (QAPP). In some cases, sampling procedures may be
modified to comply with client" project requirements.

6.1 Sampling Capabilities

Savannah Laboratories has the capability for sampling groundwater, surface water, wastewater, soils,
sediments/sludges, drinking water, and tissues for the following anaryte classes:

Analyte Class
Volatile Organics (VOAs)

Extractable Organics

Metals

Radionuclides

Microbiology

Cyanide/Sulfide

Inorganic Anions'

Organics: TOC, COD, BOD,
Total Recoverable Petroleum
Hydrocarbons, Oil & Grease,
Phenolics, MBAS
Physical Properties: Color,
Specific Conductance,
Hardness, Odor, pH, Residues,
Temperature. Turbidity

Sample Source
Drinking water, groundwater, surface water, wastewater, sols,
sediment^ fish shellfish, plant and animal tissues liquid hazardous
wastes, sludges, solid and hazardous wastes, and domestic waste
sludges.
Drinking water, groundwater, surface water, wastewater, soils,
sediments fish shellfish, plant fid animal tissues, liquid hazardous
wastes, sludges, solid and hazardous wastes, and domestic waste
sludges.
Drinking water, groundwater, surface water, wastewater, soils,
sediment^ ffoh shelVHsb plant and animal tissues v liquid hazardous
wastes, sludges, solid and hazardous wastes, and domestic waste
sludges.
Drinking water, groundwater, surface water, wastewater, soils, and
sediments
Drinking water, groundwater, surface water, wastewater, soils,
5^inv«flt^ flnrt tiswes i
Drinking water, groundwater, surface water, wastewater, soils,
sediments, liquid hazardous wastes, sludges, solid and hazardous waste,
and domestic waste sludges.
Drinking water, groundwater, surface water, wastewater, soils,
sediments, liquid hazardous wastes, sludges, solid and hazardous waste,
and domestic waste sludges.
Drinking water, groundwater, surface water, wastewater, soils,
sediments, liquid hazardous wastes, sludges, solid and hazardous waste,
and domestic waste sludges.

Drinking water, groundwater, surface water, wastewater, soils,
sediments, liquid hazardous wastes, sludges, solid and hazardous waste,
and domestic waste sludges.

'Nitrogen, Phosphorus Series, Bromide, Chloride, Chlorine, Iodide, Sulfate, Acidity, Alkalinity, DO, 1C
Parameters
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The following is a list of equipment and the sample preservation reagents employed by Savannah
Laboratories' field sampling crews.

Sampling vehicles
Field thermometer
Field pH meter
Field conductivity meter
Electronic water level indicator
Stainless steel tape measure
Nylon, monofilament. or polypropylene line
Sheet plastic
Aluminum foil
Plastic or metal buckets
Cleaning brushes.
Liquinox detergent in original container
Anilyte free water contained in contaminant-free glass or plastic
bottles
Isopropyl alcohol (nanograde) contained in contaminant-free
glass bottles or Teflon squeeze bottles
10% Nitric acid (metals grade) contained in contaminant-free
glass bottles

Oiass or plastic jogs
Field earner (covered, divided tray or box)
Narrow range pH paper
Disposable pipettes glass (organic) and plastic (inorganic)
Standard buffer solutions (pH 4,7, and 101
Standard KCI solution(100, 500, 1000, 1413, 12880 micro
ohms/cm)
Disposable unpowdered latex gloves
Ice
Sealing Tape
Shipping labels and forms
Sample container labels
Bubble pack
Clothing and goggles
Notebooks
Waterproof pens, markers
Custody»eals
Custody forms
Camera
Calculator
Site maps
SOPs
MSDS Sheet on all chemicals
Turbiditv meter with 0.73 , 10, and 100 NTU standards
Chlorine test kit with pocket colorimeter
Sulfite test kit with calibration burets
Paper towels

Sample container and sample tra isport
Sample container and sample transport
Field measurement of temoerarurt
Field measurement of oH
Field measurement of conductivjtjy
Well volume calculation p
Well volume calculation
Well volume calculation
Contamination control
Contamination control
Collection of purge water or cleaning wastes
Equipment decontamination
Equipment decontamination
Equipment decontamination

Equipment decontamination

Equipment decontamination (except for stainless steel
equipment)
Equipment decontamination
Transport of cleaning wastes
Transport of preservation reagents
Field check of sample preservation
Addition of preservation reagents
Calibration of field pH meter
Calibration check of field conductivity and salinity meter

Contamination control
Sample preservation
Sealing sample containers (except VOA vials)
Shipping samples
Labeling samples
Packing samples •
Sampling safetv
Documentation
Documentation, labeling '
Monitor for tampering
Document custody
Document site
Calculations
Determine locations
Reference procedures
Safetv emergency
Field measurement of turbidity
Field determination of chlorine
Field determination of sulfite
General use ,

Preservation Reagents
HC1,1:1
HNO,, 1:1
HjSOfcl:!
NaOH
N»,S]O,, 10%. 0.008%
Zn fC,H,O,),. 2N
Ascorbic acid, neat; 0.06%

I ChJoroacetic acid

Grade
Metals grade, pre-assayed
Metals grade, pre-assaved
Metals grade, pre-assayed
ACS reagent grade
ACS reagent grade
ACS reagent grade
ACS reaeent grade
ACS reaeent erade
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The following tables list the parameter, the routine container, the chemical preservative required to
maintain the integrity of the sample, the hold time (preparation and analytical), and the minimum volume
or weight of sample required to complete the analysis. The preparation of sampling kits is described in SL
SOP CU15: Preparation of Sampling Containers. A table of contents for these tables is given below.

The Routine Containers used for sampling and analysis are certified by SL to ensure that the parameters
tested are below the reporting limits published in the current SL CQAP. The procedures for certifying
containers are given in SL SOP CU35: Procedures for Contaminant-free Containers.

The chemical preservative is the solution added to the sampling containers or supplied as separate solutions
or neat materials that preserve the integrity of the sample. Chemical preservatives are generally analyte
specific. Generally, parameters requiring the same type of container and preservation can be analyzed from
the same container. In addition to chemical preservation, the samples must be iced at the time of collection
and maintained in the laboratory at the required temperature, usually 0-4C (control limits of less than 6C
with no frozen samples).

The hold time is the maximum time from collection that the sample can be held prior to preparation or
analysis. Some parameters, for example, semivolatile organics, have separate hold times for preparation of
the sample and analysis of the extract

The minirmim volume or weight represents the volume of sample required to analyze for the parameter one
time without sample matrix spikes to achieve the routine reporting levels. If smaller volumes or weights of
sample are supplied that those listed in the table, the reporting limit will be elevated to reflect the sample
size. If matrix spikes ate required, the rninirnum volume or weight of sample required is three times the
volume or weight listed in the table.

The routine reporting limit for some analyses can be attained when a less than optimum sample volume or
weight is supplied. For some analyses (e.g., organic extractions), the final volume of the extract or digest
can be adjusted to met the routine reporting limits. If a client requires a normal reporting limit from a
reduced sample amount, the client must inform their project manager, who will alert the lab prior to sample
analysis because the amount of surrogate and/or spiking solution must be adjusted prior to sample
preparation.

The minimum volume or weight required for TCLP is determined by the procedure. The lab must have
these minimum amounts of sample in order to meet the Regulatory Threshold Limits for hazardous wastes.
If less than the required weight or volume is supplied, the data may be flagged or the results for the TCLP
invalidated by the regulatory agency.

Table of Contents For Analvses/Routine Containers
PARAMETERS
General Chemistry
Metals
VolatilesbyGC
VolatilesbyGC/MS
Semivolatiles by GC
Semivolatiles by GC/MS
Liquid Chromatography
Radiological
Microbiological
Hazardous Waste
Wipes
Air

Pages
4-8
9

10-11
10-11
12-13

14
15-17

18
18
19
19
20
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ANALYSES/CONTAINERS FOR LIQUIDS -General Chemistry
PARAMETER

Acidity
Alkalinity
Bromide (1C)
Chloride (auloanalyzer)
Chloride (1C)
Color
Fluoride (electrode)
Flnoride(IC)
1 lydrogen ion
Nitrate (auloanalyzer)
Nitrate (1C)
Nitrite (colorimetric)
Nitrite (1C)
Orthophosphale
Specific Conductance
Sulfate (turbidimetric)
Snlfate(IC)
Sulfile
Teniperahire
TurNdily

Ammonia
Ammonia (if distillation required)
COD
Nitrate - Nitrite
Phosplioms, total

lexavalenl cliroiniiiiii
Cyanide, reactive

ROUTINE CONTAINER

120-ml P
120-ml P
120-ml P
120-ml P
120-ml P
120-ml P
120-ml P
120-ml P
120-mJP
120-ml P
120-ml P
120-ml P
120-ml P
120-ml P
120-ml P
120-ml P
120-ml P
120-ml P
120-ml P
120-ml P

1 120-ml P
120-ml P
120-mlP
120-ml P
120-ml P

250-ml P
250-mL P

CHEMICAL
PRESERVATIVE^)

none
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none

O.SmLI:! sulruric acid
O.SmL 1:1 sulfiiric acid
O.SmL 1:1 sulruncacid
O.SmL 1:1 sulfiiric acid
0.5mL 1:1 sulfiiric acid

none
none

Hold Time

14 days
14 days
28 days
28 days
28 days
2 days
28 days
28 days

analyze ASAP
2 days
2 days
2 days
2 days
2 days
28 days
28 days
28 days

analyze ASAP
analyze ASAP

2 days

28 days
28 days
28 days
28 days
28 days

Iday
14 days

MINIMUM VOLUME
REQUIRED

50mL
50mL
lOmL
JOmL
lOmL
50mL
25mL
lOmL
25mL
lOmL
lOmL
lOmL
lOmL
2SmL
25mL
25mL
lOmL
50mL
lOmL
25mL

lOmL
25mt7
25mL
lOmL
25mJ.

lOmL
lOmiyiOg

( 1 ) Containers should 1* iced at lime of collection in addition to tl>e chemical preservation

c c c
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ANALYSES/CONTAINERS FOR LIQUTDS-General Chemistry
PARAMETER

Kjeldahl (TKN) and organic nitrogen
Hardness (F.DTA titration)

Ferrous Fron (colonmelnc)

noo
Residue, total
Residue. 6lterable (TDS)
Residue, non-fillerable (TSS)
Residue, set table
Residue, volatile (VSS)
Surfactants
Sulfide, reactive

Sulfide

Cyanide, total and amenable to chlorination

Cyanide
CLPILMO2.1/30/40

Organic Carbon (TOC)
(Shimadzu analyzer-Mobile and Savannah)
Organic Carbon (TOC)
(Dohrmann analyzcr-Tallnliassee)

Chlorine, total residual

ROUTINE CONTAINER

250-ml P
250-ml P

250-ml P

500-mi P
500-mlP
500-ml P
500-ml P
500-ml P
500-ml P
500-ml P
500-ml P

500-ml P

250-mLP
500-mL P
250-mL P

125-mlambG

125-mlambG

250-ml amb G

CHEMICAL
PRESERVATIVE^
ImL 1:1 sulfiiricacid
ImL 1:1 sulruricacid

1 mL 1:1 hydrochloric acid

none
none
none
none
none
none
none
none

2mL2N zinc acetate

4-5 pellets sodium hydroxide
8-10 pellets sodium hydroxide
4-5 pellets sodium hydroxide

1 mL 1 : 1 hydrochloric acid

ImL 1:1 sulfuricacid

none

HOLD TIME

analyze ASAP

2 days
7 days
7 days
7 days
2 days
7 days
2 days

7 days

14 days

12 days (2)

28 days

28 days

analyze ASAP

MINIMUM VOLUME
REQUIRED

25mL
](X)mL

25ml.

lOOmL
100ml,
lOOmL
lOOmL
lOOmL
100ml,
lOOmL

10mL(10g)

250mL

SflmT.

50mL

lOmL

lOnil.

25mL
(1) Containers slmnlil be iced at time of collection in addition to the chemical preservation
(2) The hold lime for CLP methods is measured from the date of receipt into the laboratory.
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ANALYSES/CONTAINERS FOR LIQUIDS-Cencral Chemistry
PARAMETER

Oxygen, dissolved (Winkler)

Oxygen, dissolved (electrode)

Absorbable organic halides (AOX)

Total organic halogens (TOX)

Phenol, total recoverable (direct)

Phenols, total recoverable (chloroform
extraction)

ROUTINE
CONTAINER
BOD Bottle G

BOD Bottle G

500-ml amb G

500-ml amb G

125-niL amber G

500-ml amb G

CHEMICAL
PRESERVATIVE^!)

HACIi DO reagent powder pillows

none

2mL 1:1 nitric acid

2tnL 1:1 sulfiiricacid

IniL 1:1 sulfiiricacid

2mL 1:1 siilfiiric acid

HOLD TIME

analyze ASAP

analyze ASAP

28 days

28 days

28 days

28 days

MINIMUM VOLUME
REQUIRED

full BOD bottle

full ROD Iwltle

100ml.

lOOmL

50mL

300mL

ANALYSES/CONTAINERS FOR LIQUTDS-Gcneral Chemlstry/Eitraction Li.
PARAMETER

Oil and Grease (gravimetric) (418.2)
Hexane Ext/actable Materials (HEM)
(1664)
Total petroleum hydrocarbons and nil and
grease by IR (4 18 .!]_
Surfactants

ROUTINE CONTAINER

500-mL or I-L Glass (1)
1 -L Glass (1)

l25-mlainbG(l)

500-mL P

CHEMICAL
PRESERVATIVE^)
2mL 1:1 sulfiiricacid
2mL 1:1 sulfiincacid

2mL 1:1 sulfiiricacid

none

HOLD TIME

28 days
28 days

28 days

48 hours

MINIMUM VOLUME
REQUIRED

I-L
I-L

!25mL

WOinL
(1) The entire contents of each container must be used for analysis.
(2) Containers should be iced at time of collection in addition to the chemical preservation

c c
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ANALYSED/CONTAINERS FOR SOII.S AND SOLIDS -General Chemistry
PARAMETER

Ammonia
BOD
Bromide (1C)
COD
Chloride (autonnalyzer)
Chloride (1C)
Cyanide, total and amenable to chlorination
Cyanide (CLP ILMO 2 1/3 0/4.0)
Cyanide, reactive
Fluoride (electrode)
Fluoride(IC)

1 lydrogen ion
Kjeldahl (TKN) and organic nitrogen
Nitrate (autoanalyzer)
Nitrate (1C)
Nitrite (colorimetric)
Nitrite (1C)
Organic Carbon
Orthophosphale
Phosphonis, total
Specific Conductance
Sulfate (turbidimetric)
Sulfale(IC)
Residue, total

Residue, volatile (VSS)
Sulfide
Siilfule. reactive
Surfactants

ROUTINE CONTAINER

250-mLP
500-ml P
250-mL P
250-mLP
250-mLP
250-mLP
250-mLP
250-mLP
250-mLP
250-mLP
250-mLP
250-mLP
250-mLP
250-mLP
250-mLP
250-mLP
250-mLP
250-mLP
250-mLP
250-mL P
250-mL P
250-mLP
250-mLP
250-mLP
250-mL P
250-mL P
250-mL P
250-mL P

CHEMICAL
PRESERVATWE(l)

none
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none

, none
none
none
none
none
none
none
none
none
none
none
none

Hold Time

28 days
2 days

28 days
28 days
28 days
28 days
14 days

12 days (2)
14 days
28 days
28 days

Analyze ASAP
28 days
28 days
28 days
28 days
28 days
28 days
28 days
28 days
28 days
28 days
28 days
28 days
28 days
28 days
28 days
28 days

MINIMUM WEIGHT
REQUIRED

I0g
l()0g
lOg
10g
lOg
lOg

Ig
Ig

lOmL/lOg
lOg
lOg
lOg
lOg
lOg
U)g
lOg
I0g
lOg
lOg
lOg
10g
lOg
lOg
!()(.
lOg
lOg
lOg
lOg

(1) Containers should be iced at time of collection.
(2) The hold time for CLP methods is measured from Hie date of receipt into the laboratory.
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ANA LYSE.S/CONTAINERS FOR SOILS AND SOLIDS-Gencral Chemistry '
PARAMETER

Extractable organic halogens (EOX)

Phenol, total recoverable (direct)

Phenols, total recoverable (chloroform
extraction)

ROUTINE
CONTAINER

125-mL amber G

125-mL amber G
•

^ 125-mL amber g

CHEMICAL
PRESERVATIVE(l)

none

none

none

HOLD TIME

28 days

28 days

28 days

MINIMUM WEIGHT
REQUIRED

<g

5g

5g

(1) Containers should be iced at time of collection.

ANALYSES/CONTAINERS FOR SOILS AND SQLJDS-General Chcmistry/Eitractlon Lab
PARAMETER

Oil and Grease (gravimetric)
Total petroleum hydrocarbons and oil and
grease by 1R

ROUTINE CONTAINER

250-mL or 500-mL amb G
250-mL or 500-mL amb G

• CHEMICAL
PRESERVATIVE*!)

None
None

HOLD TIME

28 days
28 days

MINIMUM WEIGHT
REQUIRED

30g

30g

(I) Containers should be iced at time of collection.

CONTAINERS FOR LIQUIDS AND SOILS-General Chemistry
PARAMETER

Nitrocellulose (water)
Nitrocellulose (soils)

ROUTINE CONTAINER

1-LambG
500-ml. amb G

CHEMICAL
PRESERVATIVES!)

None
None

HOLD TIME

7 days/40 days(2)
40days/l day(2)

MINIMUM VOLUME
REQUIRED

I-L
lOOg

(1) Containers should be iced at time of collection in addition to tlie chemical preservation
(2) The first number is the hold lime until the extraction; the second time is the hold time for the extract; i.e., the extraction must take place within 7 days of collection and the extract must l«
analyzed within 40 days of the d;ile of extraction

c
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ANALYSES/CONTAINERS FOR LIQUIDS-MeUh
PARAMETER

Mercury

Metals (except Hexavalent Chromium and
Mercury)
Mercury
CLP n.MO 2. 1/3.0/4.0
Metals
CLP ILMO 2 1/3.0/40
Hexavalent chromium
Ferrous Iron (colorimelric)

ROUTINE CONTAINER

250-mlPor
500-mLP

250 ml P or
500-mLP

250-mlPor
500-mLP

250mlPor
500-mL P
250-ml P
250-ml P

CHEMICAL PRESERVATIVE

1 mL 1 1 nitric acid
?mL 1 1 nitric acid
'imL 1 1 nitric acid
2mL 1 1 nitric acid
ImL 1 1 nitric acid
2mL 1 1 nitric acid
ImL 1 1 nitric acid
2mL 1 1 nitric acid

none
1 mL 1:1 hydrochloric acid

HOLD TIME

28days(l)

6 months

26days(1.2)

6 months(2)

Iday
analyze ASAP

MINIMUM VOLUMK
REQUIRED

50mL

50mL

SOuiL

50mL

10ml.
25mL

(1) Containers should be iced at time of collection in addition to the chemical preservation.
(2) The hold time for CLP methods is measured from the date of receipt into the laboratory.

ANALYSES/CONTAINERS FOR SOILS AND SOLJDS-Metals
PARAMETER

Mercury
Metals (except Chromium VI and
Mercury)
Mercury
CLP ILMO 2. 1/3 0/40
Metals
CLP ILMO 2. 1/3 0/40
I lexavalent chromiiun

ROUTINE CONTAINER

250-ml P or 500-mLP
250 ml Por 500-mLP

250-mlI' or 500-mLP

250 ml Por 500-mLP

250-ml Por 500-mLP

CHEMICAL PRESERVATIVE

none(l)
none(l)

none(l)

none(l)

None(l)

HOLD TIME

28 days
6 months

26 days (2)

6 months

30 day/ 7 days (3)s

MINIMUM WEIGHT
REQUIRED

5g
5g

5g

5g

10ml.
(1) Containers should lie iced at time of collection.
(2) The hold time for CLP methods is measured from the date of receipt into the laboratory.
(3) The digestion must (>e completed within 30 days and the alkaline digeslate must be analyzed within seven days of the digestion.
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ANALYSES/CONTAINERS FOR LIQUIDS-VOC by GC
PARAMETER

Purgeable Halocarlioiis by GC
(502.2,601,8010,8021)
Purgeable Aromatic Hydrocarbons by (iC
(502.2,602,8020,8021)
Halocarbons and Aromalics (502.2,
601/602.8010/8020,8021)
Acrolein & ncrylonitrilc (603)
VOC by 801 5D- VOC
GRO/petroleum products by 801 SB
Alcohols by 80 1 5B(DAI)
Glycolsby8015B(DAI)
Solvents by 80 15B(DAI)
MeOianol and other Solvenls(NCASl)
Dissolved Gases in water (FID)
Dissolved Gases in water (TCD)

ROUTINE CONTAINER

3 x 40-ml G

3 ,x 40-ml G

3 x 40-ml G

3 x 40-ml G
3 x 40-ml G
3 x 40-ml G
3 x 40-ml G
3 x 40-ml G
3 x 40-ml G
3 x 40-ml G
3 x 40-ml G
3 x 40-ml G

CHEMICAL
PRESERVATIVE^)

0.3mL 1:1 hydrochloric acid (2)

0.3mL 1:1 hydrochloric acid (2)

0.3ml, 1:1 hydrochloric acid (2)

none
0.3mL 1:1 hydrochloric acid (2)
0.3mL 1:1 hydrochloric acid (2)

none
none
none
none

0.3mL 1:1 hydrochloric acid
none

HOLD TIME p)

14 days

14 days

14 days

3 days
14 days
14 days
14 days
14 days
14 days
28 days
14 days
14 days

MINIMUM VOLUME
REQUIRED

40mL

40ml.

40mL

40mL
40mL
40mL
40rnL
40mL
40mL
40mL
40mL
40mL

(1) Containers should be iced at time of col eel ion in addition to UK chemical preservation
(2) If the sample is chlorinated, sodium thiosulfale is added (o the vials prior to shipment or is added the time of collection to destroy residual chlorine.
(3) The hold lime for VOC is 7 days if the samples are not preserved with HCI at the time of collection

ANALYSES/CONTAINERS FOR LIQUIDS-VOC l>y GC/MS
PARAMETER

Volaliles by GC/MS (524.2, 624,
8240/8260)
Volatile* by Isotope Dilution (1624)
Volaliles by CLP 3/90 and 10/92

ROUTINE CONTAINER

3 x 40-ml G

3 x 40-ml G
3 x 40-ml G

CHEMICAL
PRESERVATIVEOL

0.3mL 1:1 hydrochloric acid (2)

0.3mL 1:1 hydrochloric acid (2)
0.3mL 1:1 hydrochlodcjcidfl)

HOLD TIME (3)

14 days

14 days
K><fays(4)

MINIMUM VOLUME
REQUIRED

40mL

'lOinL
40mL

(1) Containers slioiilifhe iced at lime of collection in addition to (lie chemical preservation
(2) If the sample is chlorinated, sodium Ihiosulfale is added to the vials prior to shipment or is added the time of collection to destroy residual chlorine
(3) The hold time for VOC' is 7 days if Hie samples are not preserved with HCI at the time of collection
(•I) Ilie hold lime for CLP methods is measured from the date of receipt into (he laboratory.

c
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ANALYSES/CONTAINERS FOR SOILS AND SOUPS- VOC by VG/VM
PARAMETER

Purgeable Halocarbons by GC
(8010.8021)
Purgeable Aromatic Hydrocarbons by GC
(8020,8021)
Halocarbons and Aromatics
(8010/8020, 802J1
GRO(8015B)

VPH (Ma Method)
Volaiiles by GC/MS (8260)

VolatilesbyGC/MS
CLP 3/90

ROUTINE CONTAINER

2 x 5-g Encore plus
125-mLG amber

2 x 5-g Encore plus
125-mLG amber

2 x 5-g Encore plus
125-mLG amber

2 x S-g Encore plus
125-mLG amber
2 x 25-g Encore

2 x S-g Encore plus
125-mLG amber
125-mLG amber

CHEMICAL
PRESERVATIVE^)

SmL 5% sodium bisulfate solution
or frozen in water (2)

SmL 5% sodium bisulfate solution
or frozen in water (2)

SmL 5% sodium bisulfate solution
or frozen in water (2)

SmL 5% sodium bisulfate solution
or frozen in water (2)

None
SmL 5% sodium bisulfate solution

or frozen in water (2)
None(l)

HOLD TIME (3)

14 days
7davs
14 day
7 days
14 days
7 days
14 days
7 days

(5)
14 days
7 days

10 days (4)

MINIMUM WEIGHT
REQUIRED

1 5-g Encore plus 125-inL
hulk

1 5-g Encore plus 125-inL
bulk

1 5-g Encore plus 125-mL
bulk

1 S-g Encore plus 125-mL
bulk
25g

1 5-g Encore plus 125-inL
bulk
25g

(1) Containers should be iced at time of collection.
(2) The sample must be preserved with sodium bisulfate within 48 hours of collection ifnot preserved in the field. If the sample contains high levels of carlxinates that prevents the use of

sodium bisulfate, the sample may be frozen in reagent water within 48 hours of collection.
(3) The hold time for VOC is 48 hours if the samples are not preserved with sodium bisulfate or frozen in water within 48 hours of collection
(4) The hold time for CLP methods is measured from the date of receipt into the laboratory.
(5) Samples for VPH must be extracted with methanol within 48 hours of collection (ImL methanol per gram of sample). The extract must be analyzed within 28 days of collection.
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ANALYSES/CONTAINERS FOR LIQUlDS-Scmivolatilcs by GC
PARAMETER

Microex(rac(al>les (504/801 1)

Pesticides (505, 6 18)

Phenols GC(604,804I)
Ueuzidines(625,8270C)
Phthalate esters (606/806 1 )
Nitrosamines(607/8()7l )
Chlorinated Pesticides (508, 608. 608. 1, 608.2,
617,645,8080/8081)
Chlorinated pesticides and PCBs as Aroclors
(8081/8082)
PCDs (608/8080/8082) as Aroclors or Congeners
Chlorinated pesticides and PCBs as Aroclors
CLP 3/90 and 10/92
Mitroaromatics & isophorone
(609/8091)
PAJ Is (610/8)00)
Haloethers(6ll/8lll)
Chlorinated hydrocarbons (612/8121)
Organophosphoroiis Pesticides
(507,614/614.1,622/622.1,8141)
Chlorinated Heibicides (5 15,615/81 51)
Triazine Pesticides (6 1 9/620)
\Jitroaniline Pesticides (627)

Organonitrogen Pesticides (633)
Thiocarbamate Pesticides (634)
Petroleum hydrocarbons/EPI I/DRO (801 5B)

ROUTINE
CONTAINER

3x40-mlG

3 x 40-ml G

2 x -L amb G
2 x -L amb G
2 x -L amb G
2 x -L amb G
2 x -L amb G

2 x 1-LambG

2x 1-LambG
2x 1-LambG

2 x I-LambG

2 x -L amb G
2 x -L amb G.
2 x -L amb G
2 x -L amb G

2 x -L amb G
2 x -L amb G
2 x -L amb G
2 x -L amb G
2 x -L amb G
2 x -L amb G

CHEMICAL
PRESERVATIVE^

0.3ml- 1:1 hydrochloric acid (2)

none (2)

none (2)
none (2)
none (2)
none (2)
none (2)

none (2)

none (2)
none (2)

none (2)

none (2)
none (2)
none (2)
none (2)

none (2)
none (2)
none (2)
none (2)
none (2)
none (2)

HOLD TIME

28 days

7 days

7days/40 days (3)
7days/40 days (3)
7days/40 days (3)
7days/40 days (3)
7days/40 days (3)

7days/40 days (3)

7days/40 days (3)
5 days/40 days (3,4)

7days/40 days (3)

7days/40 days (3)
7daysAIO days (3)
7days/40 days (3)
7days/40 days (3)

7days/40 days (3)
7days/40 days (3)
7days/40 days (3)
7daysAKrdays (3)
7days/40 days (3)
7days/40 days (3)

MINIMUM VOLUME
REQUIRED

40mL

40mL

I-L
I-L
I-L
I-L
I-L

I-L

1-1,
I-L

I-L

1-L
I-L
I-L
I-L

I-L
1-L
I-L
I-L
I-L
I-L

(1) Containers should be iced at time of collection in addition to (he chemical preservation
(2) If the sample is clilorinated, sodium thiosulfale is added to the vials prior to shipment or is added the time of collection (o destroy residual chlorine.
(3) The first number is the hold time until (he extraction; (he second time is the hold lime for (he extract; i.e., (he extraction must lake place within 7 days of collection and the extrncl must I*
analyzed within -10 days of the date of extraction.
(4) The hold time for CLP methods is measured from (he dale of receipt into (he laboratory.

c
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ANALYSES/CONTAINERS FOR SOILS AND SOUDS-Semivolatiles by GC
PARAMETER

Phenols GC(8(V1I)
Phthalale esters (8061)
Nitrosamines(8071)
Chlorinated/ Pesticides (/8080/8081 )
PCBs (8080/8081)
Chlorinated Pesticides and PCBs as Arclors
CLP 3/90
Nitroaromatics & isophorone
(8091)
PAIIs(8IOO)
Haloethers(811l)
Chlorinated hydrocarbons(8l21)
Organophosphoroits Pesticides
(8141)
Chlorinated Herbicides (8 1 5 1 )
Petroleum hydrocarbons/EPH/
DRO(SOISB)

ROUTINE CONTAINER

250-ml or 500-mL G
250-mlor500-mLG
250-ml or 500-mL G
250-ml or 500-mL G
250-ml or 500-mL G
250-ml or 500-mL G

250-ml or 500-mL G

250-ml or 500-mL G
250-ml or 500-mL G
250-ml or 500-mL G
250-ml or 500-mL G

250-ml or 500-mL G
250-ml or 500-mL G

CHEMICAL
PRESERVATTVEfi)

none
none
none
none
none
none

none

none
none
none
none

none
none

HOLD TIME

14days/40days(2)
14days/40days(2)
14days/40days(2)
14days/40days(2)
14days/40days(2)

IOdays/40 days (2,3)

14days/40days(2)

14days/40days(2)
14days/40days(2)
14days/40days(2)
14days/40days(2)

I4days/40days(2)
14days/40days(2)

MINIMUM WEIGHT
REQUIRED

30g
30g
30g
30g
30g
30g

30g

30g
30g
30g
30g

30g
30g

(1) Containers should he iced at time of collection in addition to the chemical preservation
(2) The first number is the hold lime until the extraction; the second time is the hold time for the extract; i.e., the extraction must take place witlu'n 7 days of collection and Ihe extmct must Iw
analyzed within 40 days of (he date of extraction.
(3) The hold time for CLP methods is measured from the date of receipt into the laboratory.



Section 6
Dale: 01/99
Revision 0
Page 14 of 20

ANALYSES/CONTAINERS FOR LIQUEPS-Semivolatile* by GC/MS
PARAMETER

Base/NeutralsMcids by GC/MS
(525.625/8270)
Uase/Nculrals/Acids by GC/MS
CLP 3/90 and 10/92
Dioxins and Furans (161 3/8280/8290)
2,3,7,8-TCDD(6l3)
PCB Congeners (680)
Chlorinated Phenolics (1653)

ROUTINE CONTAINER

2x 1-LambG

2 x 1-LambG

2 x 1-LambG
2x 1-LambG
2 x 1-LambG
2x 1-LambG

CHEMICAL
PRESERVATIVE!!)

none (2)

none (2)

none (2)
none (2)
none (2)

2mL 1:1 siilfuric acid(2)

HOLD TIME

7days/40 days(3)

5 days/40 days(3,4)

30days/45 days(3)
7days/40 days(3)
7days/40 days(3)
30days/30days(3)

MINIMUM VOLUME
REQUIRED

1-L

1-L

1-L
1-L
1-L
1-L

(1) Containers should be iced at lime of collection in addition to tlw chemical preservation
(2) If the sample is chlorinated, sodium thiosulfate or ascorbic acid is added to the vials prior to shipment or is added the time of collection lo destroy residual chlorine.
(3) The first nuinl>er is the hold time until the extraction; the second time is the hold time for the extract; i.e., the extraction must take place wilhin 7 days of collection and (lie exlrncf mnsl I
analyzed wilhin 40 days of the date of extraction.
(4) The hold time for CLP methods is measured from the date of receipt into the laboratory.

ANALYSES/CONTAINERS FOR SOILS AND SOLIDS-SemtyolatHes by GC/MS
PARAMETER

Base/Neutrals/Acids by GC/MS
(625/8270)
nase/Neutrals/Acids by GC/MS CLP
3/90
Dioxins and Furans (8280)

ROUTINE CONTAINER

250-mL or 500-mL amb G

250-mL or 500-mL amb G

250-mL or 500-mL amb G

CHEMICAL
PRESERVATTVE(I)

none

none

none

HOLD TIME

7days/40days(2)

10 days/40 days (2,3)

30davs/45davs(2)

MINIMUM WEIGHT
REQUIRED

30g

30g

30g
(1) Containers should be iced at time of collection in addition to the chemical preservation
(2) The first number is (he hold lime until the extraction; the second time is the hold time for the extract; i.e., the extraction must take place wilhin 7 days of collection and (he extract must lie
analyzed wilhin 40 days of the date of extraction.
(3) The hold time for CLP methods is measured from Ihe date of receipt into the laboratory.

c
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CONTAINERS FOR LIQUlDS-LJquid <
PARAMETER

N-Methylcarbamoxyloximes &
N-Methylcarbamates (S3 1 )
Glyphosate(547)

Endothall (548)
Diquat and Paraquat (549. 1 )

1 lexachlorophene and Dichloropliene
(604.1)
Cyanizine(629)
Benomyl (as Carhendazim) (631 )
Carbamate & Urea Pesticides (632)
Rotcnone (635)
Bensulide(636)
Oryzalin(638)
Beniocarb(639)
Benlazon (643)
Picloram(644)

PAHs (610/8310)

Carbonyl Compounds (acelaldehyde and
formaldehyde) (83 15)
Acrylamide(8316)
N-Melhylcar bamales (83 1 8)

Jitroaromalics and Nilramines (explosive
residues) (8330)

Dhromitocraphy
ROUTINE CONTAINER

125-mlambG

125-mlambO

1-LainbG
500-mL high density /oil

wrapped PCB with Teflon-
lined cap

2xl-LambG

2x -LambG
2 x -L ami) G
2x -LambG
2x -LambG
2x -LambG
2x -LambG
2x -LambG
2 x -L amb G
2 x -L nrnb G

2xl-LnmbG

2 x 125 ml amb G

125 ml nmb G
2 x 125 ml amb G

2 x l - L n m b G

CHEMICAL
PRESERVATIVEd)

monochloroacetic acid to
pH<3
None

None
sulfuric acid to pH<2

None

None
None
None
None
None
None
None
None
None

none(2)

None

None
Monocloroacelic acid to

pH<3
None

HOLD TIME

28 days

14 days
(18 months if frozen)

7 days/ 14 days
7days/21 days (3)

7days/40days

7 days/ 40 days
7 days/ 40 days
7 days/ 40 days
7 days/ 40 days
7 days/ 40 days
7 days/ 40 days
7 days/ 40 days
7 days/ 30 days
7 days/ 30 days

7days/40days(2)

3 days/3 days

7 days
7 days/ 40 days

7 days/ 40 days

MINIMUM VOLUME REQUIRED

lOmL

IDmL

lOOmL
75mL

1-1,

-L
-L
-L
-L
-L
-L
-L
-L
-I,

I-L

100ml.

lOmt.
100ml,

1-1,
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CONTAINERS FOR I.IQUIDS-Uquid Chromatography
PARAMETER

Acrylic acid (SL SOP)
Asulam (SL SOP)
Cyanuric acid
Ethylenthiourea (SL SOP)
Maleic acid/mnleic anhydride
(SLSOP)
Phlhalic acid/phi halic anhydride
(SLSOP)
Thiodiglycol (SL SOP)

ROUTINE CONTAINER

40-mL G. Teflon septum
125-mlambG
125-mlambG
125-mlambG

40-mL G, Teflon septum

40-mL G, Teflon septum

125-inlambG

CHEMICAL
PRESERVATIVE(l)

None
None
None
None
None

None

None

HOLD TIME

7 days/ 40 days
21 days

Not specified
7 days/40 days
7 days/ 40 days

7 days/ 40 days

7 days/ 40 days

MINIMUM VOLUME REQUIRED

lOmL
50mL
lOmL
lOmL
lOmL

lOniL

lOniL

CONTAINERS FOR SOILS-Limiid Cliromatography
PARAMETER

Benomyl (as Carbendazim) (631)
Carhamate & Urea Pesticides (632)
Oryzalin(638)
Carbonyl Compounds (acclaldehyde and
formaldehyde) (83 IS)
N-Methylcarbaniates (8318)
Nitroaromatics and Nitramines (explosive
residues) (8330)
Asulam (SLSOP)
Cyanuric acid
Olhylcnlhioiirca (SL SOP)
Thiodiglycol (SL SOP)
Acrylamide(83l6)
Acryfte acid (SLSOP)
Maleic acid/malcic anhydride
(SL SOP)
Milhalic acid/phllmlic anhydride

(SL SOP1

ROUTINE CONTAINER

100-mLG
100-mLG
100-mLG
100-mLG

100-mLG
100-mL G

100-mLG
100-mLG
100-mLG
100-mLG
100-mLG
100-mLG
100-mLG

100-mLG

CHEMICAL
PRESERVATIVE*!)

none
none
none
none

none
none

none
none
none
none
none
none
none

none

HOLD TIME

14days/40days(2)
14days/40days(2)
Hdays/40days(2)
3days/3days(2)

7 days
14 days

14 days
Not specified

14 days
14 days
14 days
14 days
14 days

14 days

MINIMUM VOLUME REQUIRED

20g
30g
30g
20g

10g
20g

2K
5g
2g
2g
2g
2g
5g

5g

(1 ) Containers should be iced at time of collection in addition to (Jie chemical preservation
(6) Tl»e first number is the hold lime until the extraction; (he second time is the hold lime for the extract; i.e., the extraction must take place within 7 il;iys of collection and (lie extract iiiusl Iw

analyzed within 40 days of the date of extraction.

c
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PARAMETER

PAHs(8310)
Carbonyl Compounds (formaldehyde)

ROUTINE CONTAINER

2 x 1-LambG
2x125 ml ambG

CHEMICAL
PRESERVATIVE(l)

none
none

HOLD TIME

14days/40 days
3days/3days

MINIMUM WEIGHT
REQUIRED

30g
10g

(I) Containers should be iced at time of collection.
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CONTAINERS FOR LIQUTDS-Radiolof
PARAMETER

Radionuclides, alpha
Radionuclides, beta
Radium (total as Radium 226)
Radium 226
Radium 228
Tritium

'leal Parameters
ROUTINE CONTAINER

1-LP
1-LP
4-LP
4-LP
4-LP
I-LP

CHEMICAL PRESERVATIVE

nitric acid to pH<2
nitric acid to pH<2
nitric acid to pH<2
nitric acid to pH<2
nitric acid to pH<2

none

HOLD TIME

6 montlis
6 months
6 months
6 months
6 months
6 months

MINIMUM VOLUME
REQUIRED

I-LP
1-LP
4-LP
4-LP
4-LP
I-LP

ANALYSES/CONTAINERS FOR LIQUIDS-Mierobiological
PARAMETER

Coliform, fecal and total
(in drinking water)
Coliform, fecal and total

Fecal streptococci

Bacteria plate count

Chlorophyll

ROUTINE CONTAINER

2 x 250-mL sterile Nalgene or
sterile Whirl-paks

2 x 250-mL sterile Nalgene or
sterile Whirl-paks

2 x 250-mL sterile Nalgene or
sterile Whirl-paks

2 x 250-mL sterile Nalgene or
sterile Whirl-paks

125-mLambG

CHEMICAL
PRESERVATIVE!!)

0.2ml, 10% sodium thiosulfate

0.2mL 10% sodium thiosulfate

0.2mL 10% sodium thiosulfate

0.2mL 10% sodium thiosulfate

none

HOLD TIME

30 hours

6 hours

6 hours

6 hours

NA

MINIMUM VOLUME
REQUIRED

lOOmL

lOOmL

lOOmL

lOOmL

!25mL
(1 ) Containers should )>e iced at time ofcollection in addition to the chemical preservation
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ANALYSES/CONTAINERS FOR HAZARDOUS WASTE PARAMETER TESTING
PARAMETER

TCLP
SPLP
Cyanide, reactive
Sulfide, reactive
Ignitabilify
Corrosivity (pH)
Corrosivily (to steel))

ROUTINE CONTAINER

500-mL G
500-mLG

250-mL P.G
250-mL P.G
250-mL G
250-mL G
250-mL G

CHEMICAL
PRESERVATIVES

none
none
none
none
none
none
none

HOLD TIME

14days(2) •
14 days(2)

14 days
7 days

NA
analyze ASAP

NA

MINIMUM WEIGHT
REQUIRED

100g(3)
100g(3)

lOg
10g

50inL/50g
5g

lOOmL/IOOg
(1) Containers should be iced at lime of collection in addition to the chemical preservation
(7) Hie hold time is the maximum time until the leaching procedure is performed; after leaching, the routine liquid hold times apply.
(8) If the TCLP or SPLP samples is a liquid, a minimum volume of 1L should be requested to support the various analyses. The following are Hie minimum volumes of liquid sample or Icnclmle

to report the target analytes at the CQAP limits and below the regulatory threshold limits:

ANALYSIS
Base/neutrals/acids (8270)
Chlorinated pesticides (808 1 )
Chlorinated herbicides (81 51)
Metals (6010)
Mercury (7470)
Volatiles (8260)

Minimum Volume of Leachate or liquid sample required
200mL
20mL
20mL
20mL
l.OmL
40mL

ANALYSES/CONTAINERS FOR WIPES
[PARAMETER
Chlorinated Pesticides and PCBs
Chlorinated Herbicides
Phenols
Phlhalate esters
PAHs
Explosives
Volatiles
Metals (except mercury)
Mercury

ROUTINE MEDIA
2" x 2" gauze
2" x 2" gauze
2" x 2" ga»ize
2" x 2" gauze
2" x 2" gauze
2" x 2" gauze
2" x 2" gauze
2" x 2" gauze
2" x 2" gauze

WIPE SOLVENT
Hexane

Methanol
Methanol
Hexane

Methanol
Methanol

purge and trap methanol
Acetic acid solution
Acetic acid solution

. VIAL
Glass
Glass
Glass
Glass
Glass
Glass
Glass
Plastic
Plastic

MINIMUM REQIJIKI'.D
1 gauze
1 gan/.c
1 gauze
1 gmi7.c
1 gau/e
1 gnii/e
1 gau/e
1 gauze
1 gauze
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PARAMETER

Volatile*
TOI/TO2 VOC by Thermal Desorption

TON VOC

RPAI8 (VOC and other gases collected in
Tedllar Bags)
FPA 18 VOC

Semivolaliles
TO4 Pesticides and PCBs (High Volume
Sampler)
TOIO-Pesticides and PCBs (Low Volume
Sampler)
TOI3-Selec«ed UNA (High Volume
Sampler^
TO1 3-Selecled UNA (Low Volume
Sampler)
NIOSH/OSIIA
Vlethanol
Acid anions-Cl, F. NO3. SO4
VOC (Aromalics- NTOSH 1501/OSHA 07)
VOC(Halogenaled-NIOSH I003/
OSI1A07)
PAH (NIOSH 5501)

Metals by ICP (NIOSH 7300/Oslia ID-125)

Metals by GF/A

ROUTINE MEDIA(l)

Sorbent Tube
(Carbotrap 300)
Summa Canister

TedlarBag

"Shaving Cans"

PUF

PUF

PUF/Resin

PUF/Resin

Silica Gel
Silica Gel
Charcoal
Charcoal

Resin

Filler

Filter

PRESERVATIVE

None(2)

None
iDo Notice)

None
(JDoNotlcel

None
(Do Not Ice)

None(2)

None(2)

None(2)

Non«(2)

None(2)
None(2)
None(2)
Nonc(2)

None(2) Protect from heal and UV
light
None

None
————————————— . ————

HOLD TIME

30 days

30 days

3 days

30 days

7 days/40 days

7 days/40 days

7 days/40 days

7 days/40 days

6 Weeks
21 days
2 weeks

Not specified
(14 days) _

Not specified
(14 days)

Not specified
(180 days)

Not specified
(ISOdavs)

MINIMUM VOLUME
REQUIREDO)

As received
(ILirmx volumeX4)

As received

As received

1 can

As received

As received

As received

As received

I liter
3 liters
5 liters
I5IJILTS

200 liters

1250 liters

12 50 liters

\l j ivjciiici may it |mii.iiiDc~u uiiti-iij iium uui* »^IIM**I

(2) No chemical preservative is required. Samples are iced at the time of collection and maintained at method-specified temperature until extraction and analysis
(3) The qiianlifnfion limit will te calculated from the volume of sample-supplied The minimum volume for tlie NIOSH/OSHA methods is the minimum volume that con be sampled to meet Hie

threshold limits. The: maximum volume for a sorbent tune is I.OL (lOOOmL). This is below "breakthrough" volume of the more volatile gases (e.g., vinyl chloride). 1
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7.0 SAMPLE CUSTODY

7.1 Sample Custody Objectives

The primary objective of SL's sample chain-of-custody procedures is to provide accurate, verified, and
traceable records of sample possession and handling from sample container shipment through laboratory
receipt and sample disposition.

Evidence of documentation of sample collection, shipment, laboratory receipt and custody is accomplished
utilizing a chain-of-custody record (Figure 7.1). A sample is considered in custody- if it is:

in actual possession of the sampler or transferee
in view after being in physical possession of the sampler or transferee
sealed so that sample integrity will be maintained while in possession of the sampler or
transferee
in a secured area, restricted to authorized personnel.

7.1.1 Custody Record Maintenance

Field and laboratory records, including copies of the chain-of-custody forms and associated field
documentation, are maintain^ in a secure area with other project records. All field and laboratory data are
reported inbound notebooks and entries are made in •waterproof ink. Field and laboratory data entry errors
are deleted with a one-line strike through the error. Correction tape or other substances designed to
obliterate documentation are strictly prohibited in the laboratory or custody areas. The correction is
initialed ani^ dated hy the sampling or anptytfcai ^ff rnfmbft pmiring the change Field and laboratory
information is documented on prepared forms. AH forms for recording field and laboratory data include
spaces for data and initials which must be completed by the data recorder. Field and laboratory
documentation not recorded on prepared forms is also dated and initialed

7.2 Sample Custody Procedures

All samples are received by the custody technician using custody procedures detailed in SL SOP CU01:/
Receipt, Log Number Assignment, and Distribution of Field Samples. The procedures for the preparation of
sampling kits are described in SL SOP CU15: Preparation of Sampling Containers.

7.3 Laboratory and Field Custody Procedures <

The following procedures apply to the custody activities observed by Savannah Laboratories during sample
or legal custody procedures.

7.3.1 Selection and Preparation of Sample Containers Supplied to a Client of Sampling Team

Sample containers provided by SL are constructed from EPA-designated materials and contain EPA-
prescribed preservatives. If requested, an SL (Figure 7.2) or client supplied identification label is affixed to the
container. In order to monitor container temperature, a 100-mL plastic container labeled "Container
Temperature- For Laboratory Use Only" is pre-fiUed with tap water and supplied with each sample shipment
to monitor sample temperature upon receipt

Pre-cleaned sample containers are purchased by Savannah Laboratories. Containers from each lot are pre-
certified in-house prior to use in accordance with SL SOP CU35: Procedure for Contaminant-Free
Containers.
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7.3.2 Chain of Custody Documentation, Traceability, and Sample Integrity

Formal chain-of-custody procedures are initiated by a custody technician who is responsible for
organization and relinquishment of sample containers to the client or field personnel.

All field infonnation must be properly recorded on the chain-of-custody form. Proper completion of the
form is the responsibility of the_/ZeW sampling manager or client and is requested prior to the
relinquishment of the samples. If the site location is different from the client address, the site location is
recorded in the "Project Name" space on the chain-of-custody form, or on the right hand side of the form if
additional space is required. The sample identities assigned in the field are recorded in the "Sample
Identification" column. Common carriers may identify themselves by signing the "Relinquished By" space
on the chain-of-custody form.

For samples transported from the field to the laboratory by common carrier, chain of custody is maintained.
Completed custody forms must accompany each sealed cooler, and are placed in a plastic bag and taped to
the inside lid of the cooler. At the client's request, coolers are sealed in the field With the SL Custody Seal
(Figure 7.3)' or custody tape by the field sampling team to ensure that tampering will be immediately
evident A unique identification number is recorded on the seal and accompanying chain-of-custody form
•with waterproof ink

The custody technician is responsible for the inspection of shipping containers upon laboratory receipt for
overall integrity and to ensure that the contents have not been altered or tampered with during transit. If
tampering is apparent, the sample receipt custodian immediately contacts the assigned project manager
who is responsible for client notification. Any problem or abnormality detected is documented on an
Anomaly Report (Figure 7.4), which is completed by the sample custody technician. Any corrective action
required by the client is also documented.

If shipping containers arrive intact, they are immediately opened by the custody technician in the receiving
area, and the chain-of-custody form and temperature container removed for inspection. Container
temperature upon receipt is documented in a bound sample registry (Figure 7.5), or if requested by the
client, documented on the chain-of-custody form.

7.3.3 Field Custody

When sample collection is performed by Savannah Laboratories, the SL field sampling manager is
responsible for ensuring that chain-of-custody procedures for all sampling events are properly documented.
The custody forms and login procedures follow the protocol outlined in Section 7.3.

Prior to field sampling, it is preferable to place waterproof sample labels on each sample container and
complete each sample label with as much information as possible in waterproof ink. Field sampling
technicians are responsible for ensuring that labels are complete. Each sample is identified in the field by a
unique alphanumeric designation on the label.

Adequate sample identification information included on each container label must be included on all field-
generated records including: permanent field notebook, individual well log, groundwater elevation form,
and chain-of-custody form. This field documentation demonstrates traceability of the containers and
samples and links all ancillary records to specific sampling events.
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Each sample is packed to ensure against leakage and breakage and to maintain individual sample integrity.
All glass containers are secured individually with bubble wrap. All VOA sample vials are wrapped in
bubble bags. Plastic bags are supplied by SL to hold ice necessary to maintained the samples at less than
6°C during transit An attempt should be made by the field sampling team to precool samples to 4°C prior
to packing the sample cooler for shipment Additional information regarding sample containers can be
found in Section 6.0 and the appropriate SL SOPs.

When applicable to the site, the following information is documented by the field technicians in the bound
field notebook. This field documentation is reviewed, approved, and initialed by the field sampling
manager prior to client submission.

Site location
Date/time of sampling
Sample identification (including specific location)
Sample sequence number
Site conditions
Weather conditions
Description of QC samples collected
Names of personnel/visitors
Sampling/purging equipment used
Field analysis data
Field documentation techniques
Well casing composition and diameter
Drilling/boring method
Drilling well type/name
Water table and well depth
Purge volume calculations
Volume of water purged
Date/time of purging
Analytical data to monitor stabilization of well
Use of fuel powered units
Plumbing/tap material construction
Purging flow rate
Purging time
Flow rate at sampling collection
Depth samples taken <
Beginning/ending time for composite sampling
Depth soil samples taken
Soil sampling technique used
Type/description of drums
Phases sampled in drums
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7.3.4 Sample Documentation, Identification, and Login

A sequential identification number is assigned by division to the project and recorded on the chain-of-
custody form, on each sample container submitted with the project and in the bound Sample Registry.
Accurate and complete sample documentation must be provided on the chain-of-custody form in order to
log samples into the sample registry. The sample registry includes all information necessary to maintain
chain of custody including laboratory ID, client (field) ID, and initials of the custody technician. Ancillary-
information such as sample collection date and requested analyses is transferred from the chain-of-custody
form into the LIMS, and appears on the client project-specific acknowledgement.

Once the chain of custody is verified, the project identified by this unique number is logged into the
computerized LIMS (Figure 12.1) to transfer the desired work order request to the laboratory. The custody
technician checks each sample against the chain-of-custody form for discrepancies between information on
the sample label and information provided on the chain-of-custody form. The custody technician also
inspects all samples for leakage or obvious seal tampering (if provided). All samples are unpacked in a
well ventilated sample receipt area. Face shields are available to each sample receipt staff member for use
with any hazardous samples. Samples received in plastic containers which appear to be accumulating or
evolving gas are treated cautiously and inspected under a chemical hood because they may contain toxic
fumes or be of an explosive nature.

A space labeled "custody intact" provided on the chain-of-custody form is used to describe the sample
condition upon receipt A "Y" indicates no custody problem was identified and a "N" indicates samples or
container integrity was compromised and client notification and corrective action is required At client
request, a "Cooler Receipt Form" (Figure 7.6) can be completed to document custodial concerns at sample
login.

Discrepancies noted by the custody staff are transmitted to the project and sample manager and are
resolved with the client prior to laboratory work assignment Discrepancies are documented on the
Anomaly Report The project manager and the custody department staff should attempt to resolve custody
discrepancies expeditiously to avoid holding time compromises. After a decision concerning a sample has
been made, the project manager or sample manager makes an initialed note on the original custody form
which states person notified, time, date, and resolution, if applicable. This information is also documented
on the Anomaly Report. A faxed or hard copy of custodial resolutions or project order alterations should
be secured from the client prior to work initiation. Copies of this documentation are mailed to the client
and maintained in the client file.

i
7.3.5 Sample Preservation

After addition of the project sequential identification number, the samples are distributed to the appropriate
laboratory section sample storage areas. Color-coded dots and unique sample bottle types correspond to
specific analyses and are stored at designated sample storage areas throughout the laboratory sections.
Bound sample storage temperature logs are maintained for all sample storage refrigerators to assure proper
temperature maintenance throughout the analytical process.

The color code scheme for the various preservatives used in SL's sample containers is described in the,
Sample Container Request Form which is submitted to the client along with the sample containers. This
two-sided form is shown in Figure 7.7 and 7.8.
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When preservation is required, sample containers used by the SL field sampling team contain premeasured
portions of preservatives. Preservatives are obtained prior to each sampling event from parent stocks
assayed and maintained by the laboratory. The effectiveness of pH adjustment by addition of acid or base
to the samples is checked after sampling by pouring a small amount of the preserved sample into a small
specimen cup and testing with narrow range pH paper. Because of the risk of compromising sample
integrity, VGA samples cannot be checked in the field.

All samples received by Savannah Laboratories are checked for proper pH adjustment by the appropriate
preparation or analytical department as soon after receipt as possible. The pH of each sample is checked,
documented, and adjusted, if necessary.

7.3.6 Sample Security, Accessibility, Distribution, and Tracking

Only authorized personnel are permitted within the laboratory areas where samples are stored. Sample
storage areas are designed to segregate volatile and nonvolatile samples. Standards and extracts are also
departmentaUy controlled and stored separately.

After sample registry login and verification, samples are relinquished from the receiving area to the
appropriate sample analysis storage area. Transfer of samples from the sample receipt personnel to the
department is documented on the Sample Internal Custody Log (Figure 7.9). Interdivisional sample
custody is documented on the Remote Division Sample Internal Custody Log (Figure 7.10). Using LIMS-
generated sample preparation worksheets for guidance, samples are extracted, digested, or distilled as
appropriate. An example sample preparation log (Wet Chemistry Extraction Log) is shown in Figure 7.11.
The extracts, digestates, or distiHates are then transferred and relinquished to the appropriate analysis
section, where analysis is performed. An example analysis log (Fluoride Analysis) is shown in Figure 7.12.
An example of a department-specific tracking form is shown in Figure 7.13 (BN A Extract Custody).

For projects where in-laboratory custody records are required by the client, the project manager and
custody department will coordinate the documentation of these records.

Sample holding times are tracked via the LIMS. Sample collection dates are routinely rr'sred into the "'"
LIMS with all sample logins. This information allows holding times specific to each department analysis
to be tracked by department managers, supervisors, chemists, and analysts through the use of daily status
sheets, reference sheets, and preparation worksheets. Date analyzed is recorded via instrument outputs or
analysis forms/logs when applicable as an integral part of the raw data. For projects in which reporting the
analysis or preparation date is appropriate, the dates are entered into the LIMS. • '

7.3.7 Sample Disposition Documentation

Upon completion of analytical work, sample custody of unused sample portions, extracts, or digests is
relinquished to a central secured storage area. Here the samples, digest, or extracts await disposal, which is
performed with the assistance of the LIMS. The LIMS stores clients' specific disposal instructions,
compiles results from the analyses of composited samples, prepares sample disposal lists, invoices for
disposal and sample return costs, and provides a disposal record for all excess samples.
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7.3.8 InterdivisionaJ Custody

The laboratory director at each location monitors the sample load and turnaround time through LIMS-
generated reports. If it appears that analysis demand will exceed capacity, samples may be transferred
(provided client contracts or arrangements, project QA plans or certification h'mitaitions do not prohibit
sample transfer) to another SL division to ensure that holding times and turnaround commitments are met
The procedures used by SL are described in SL SOP CU20: Interlaboratoty Sample Exchange and are
summarized below.

If samples are transferred to another division laboratory, full custody is maintained: A completed and
signed fax of a Interdivisional Shipping Log (Figure 7.14) is sent to the receiving division custody
department. Special LIMS determination codes specific to each laboratory location are utilized to enable
the project manager and laboratory director to track sample progress and maintain chain of custody. Copies
of the original chain-of-custody form (executed for interdivisional sample submittal), computerized LIMS
order information (LOI), and extract or digest preparation logs pertinent to the project order accompany the
samples or sample preparations. The accompanying documentation also includes dates of sample
preparation and requested analyses. For projects where reporting the preparation or analysis dates/times are
entered into the LIMS so that it appears on the final report

7.4 Verification of Hard Copy Records

Data worksheets, data approval forms, and final reports are routinely printed for verification and signatures.
Hard copies of final reports, field data, chain-of-custody forms, and ancillary documentation pertinent to
the project will be stored in a secured storage area and placed chronologically within alphabetically
arranged client files.

7.5 Facility Security Policy

All external doors are either visually monitored by SL staff or kept locked. 'Visitors are required to sign in
and wear a visitor's badge during their visit and are accompanied at all times by an SL staff member when
in the laboratory. Lockable refrigerators and storage cabinets are available for samples requiring this level
of security.
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FIGURE 7.4

ANOMALY REPORT

Date: Lo.e #: Samole ID: Client-

Dipt: __ "EX

CU

__ GE __ LC __ ME __ RA

SG SM VG VM AI
Analysis: Reports: bv

.nomaly:
; Sample matrix is different than indicated by log-in. Lo??ed in as

Water
Soil
on

Ben described as
Water
Non-aqueous liquid
Soil
Sludge
Oil
Product
Other

other

D Sample was received with inadequate preservation, and was preserved upon receipt.
D Sample received in an incompatible sample container. __ glass __ plastic ____
Q MS/MSD foiled while the LCS/LCSD passed criteria, for a drinking water parameter. Method indicates data flagging.

Target snalyte(s) detected in drinking water sample. (Describe below)
Sample exhibits gross non-homogeneity. (Describe below)

D Insufficient sample received for analysis.
D Data flag may be needed. Discuss with DM/LM before reporting.
Other _____ _____________ ____________________________

Custody: •ALWAYS ATTACH A COPY OF COC WITH HIGHLIGHTED DEFICIENCY
O Sample description discrepancy between COC & Container
O Sample container breakage
D Cooler temp >6'C or frozen
O Sample received not listed on COC

D Custody seals broker.
D Incomplete COC ,
G Sample container partially filled
D Improperly preserved sample

Comments:
Client Notified: CYes CKo
Contact:

Date:

Resolution:

Route to:
Division PM:

Other Div.PM. SL ML FL

FAN038:04.09.97:3
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COOLER RECEIPT FORM

Client:

SLLogR!:

Project:

Date Received:

SL Cooler Receipt Custodian (Signature):

10

11
12

14

15

Use other side of this form to note details concerning custodial discrepancies

Did a shipping slip (air bill, etc.) accompany the cooler shipment?

Were custody seals affixed to the outside of cooler? If YES, enter the following; Seal
Identification (if provided):____________________________

Were custody seals unbroken and intact at the date and time of arrival?

Were custody papers completed properly (ink, signed, etc.)?

Chain of custody associated with cooler receipt form.

YES NO

Was wet ice/blue ice used? (Circle which media)

Cooler temperature upon receipt:

Describe type of packing in cooler (vermiculite, bubble pack, etc.).

Were sampling containers supplied by SL or client? (Circle which one)

Did all bottles arrive intact and were labels in good condition?

Did all bottle labels agree with custody papers?

Were bubbles present in VOA samples?

Was the project manager notified of any custody discrepancies or excursions?

Was a custody excursion form completed and a copy provided to the project manager? If
so. complete No. 15.___________________________________

Who was contacted?

By whom:

Date:
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SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRocne Avenue • Savannah. GA 31404 • (912) 354-7855 • Fax (912) 352-0165

Shipping Adareee:

Phone No:

Account No: ,

Dete of Shipment:

Method of Ship.-nen::

Prcje:: Reference:

Project Site Locetisn:

SAMPLE CONTAINER REQUEST FORM
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ANALYSIS

It it the thtpper't reiponsibillty to eneure eemplee ere meinteined at the eppropriete temperature during treniit.

PRESERVATION COLOR CODE KEY

BLACKIBKI Contema MonocnioroacetIG Acid. Avoid tkin end eve centect. If contact ii mede, FLUSH IMMEDIATELY with weter.
RED(R) CAUTIONI STRONG OXIOIZCRI CONTAINS NITRIC ACID. Avoid tkln end eye contec:. if eonttc! n mtde. FLUSH-

IMMEDIATELY with weter.
GREENIGI CAUTION' CONTAINS SULFURIC ACID. Avoid ikln end eve eontect. If contec: it mede. FLUSH IMMEDIATELY with wtter.
BL'JEIB) CAUTIONI STRONG CAUSTICI CONTAINS SOClUM HYDROXIDE. Avoid tkm and «v« eonteet. H centict It T..oe. PLUSH

IMMEDIATELY with weter.
WHITEIW) No pretervitivet addea.
ORANGE'.O) No prettrvttlvet edaeo.
TANIT) Contelnt Zinc Acetete. Avoid tkin and eye eontect. If contec: it mtde. FLUSH IMMEDIATELY with water.
YELLOWCY) Containe Sodium Thioeulflte.
LT.lLUEILBI CAUTIONI CONTAINS HYDROCHLORIC ACID. Avoid tkln ana tye contact. If comic: it miot, FLUSH IMMEDIATELY

with water.
00 NOT innele veoore thet mey be ceueed from a chemical reectlen oetween the pretervetrve ang itmpit. Collect tarr.plt m a well-ventileted
*rta or utt tppropnate braetnmg apperetua. NEVER RINSE temple contelnert. If tkin canttct witn pretervttivei occurt. flujf expoted treat
IMMEDIATELY.
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GENERAL SAMPLING INSTRUCTIONS

DO NOT PRE-RINSE CONTAINERS. These comainers have been specially prepared for specific analyses (See Preservation Color Code
Key). Fill container to within 1" of capacity unless otherwise indicated, cap tightly, label and ice. Stone requests require multiple
containers to perform all analyses. (See Sample Request Form on reverse side.)

LITER PLASTIC
No preservative n/m:
Red n/m:

LITER AMBER GLASS
No preservative n/m;

500 ML PLASTIC
-Blue n/m:
No preservative m/m:
Redm/m:

500 ML GLASS W/TFE
LtBluenvm:
Green m/nu
Green m/ra (amber}:
No preservative w/m:
(Nonaqueous)

250 ML PLASTIC
No preservative w/m:
(Nonaqueous)
No preservative mAn:
Redm/m:
Greco ni/m?
Tan m/m:

250MLNALGENE
Yellow m/m:

125 ML AMBER GLASS W/TFE
U. Blue m/m:
Green n/m:
No preservative m/m:

-•(Nonaqueous)

120MLPtASTIC
No preservative m/ra:
Green m/m: .

125 ML GLASS
No preservative w/m:
(Nonaqueous)

40 ML GLASS VIAL W/TFE
Lt Blue n/m:

Orange n/m:
Yellow n/m:

Physical Properties, Miscellaneous General (BOD)
Radiological (Rad 226, Rad 228, alpha and beta)

Extractable Organics (BNAs, Pesticides/PCBs, Herbicides), Dioxins/Dibenzofurans

Cyanide
Physical Properties, Miscellaneous, General
Metals with Mercury

Petroleum Hydrocarbons
Oil and Grease
TOX Fill to capacity.
All Organics (excluding Volatiles), Inorganics, Physical Properties, General

Inorganics, Physical Properties, General (single parameter)

Physical Properties, Inorganics (nutrients X Hexavalent Chromium
Metals without Mercury
Nitrogen series. Phosphorus
Sulfide

Bacteriological (Coliform, Standard Plate Count) Sterile container - do not touch cap or
container interior. Remove Faucet strainer and flush line prior to sample collection.

TOO Fill to capacity
Total Recoverable Phenolic
Volatiles. Fill to capacity • no headspace.

Physical Properties. Inorganics (single parameter)
Nutrients. COD (single parameter)

Organics, Inorganics, Physical Properties, General (single parameter)

Volatiles (aromatics and/or Halogenated constituents). Fill vials until slightly overflowing
with minimum aeration. Place septa WfTFE liner facing sample and seal with NO
headspace.
EDB, Volatile Halocarbons. Fill as referenced above.
Trihalomethanes (THM). Fill as referenced above.

Container Closure Key (n/m • narrow mouth, m/m « medium mouth, w/m - wide mouth)

CONTAINER SHIPPING INSTRUCTIONS
After sample collection, please check all custody forms and sample containers for discrepancies. Sign the custody form and seal in the

enclosed plastic bag. To avoid container leakage during transit, additional plastic bags have been included in the shipment to contain ice
for sample preservation. Please place these ice bags between the samples and secure the lab pack for shipment Return lab packs to
Savannah Laboratories £ Environmental Services, Inc., 5102 LaRoche Avenue, Savannah, GA 31404. If you have any questions

concerning containers shipped or acceptable field substitutions, please contact your project manager or sample coordinator for assistance at
(912)354-7878 or FAX (912) 352-0165.



SAMPLE INTERNAL CUSTODY LOG
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SL LOG NO..
CLIENT:___
U COOLERS/CLIENT:

COURIER:____
TEMPERATURE.

250 M/M NALGENE
OTIHCIt

RELINQUISHED INFORMATION:

CUSTODY INITIAL/DATE CUSTODY INITIAL/DATE CUSTODY INITIAL/DATE CUSTODY INITIAL/DATE

GENERAL INIIIAUDATE METALS INITIAL/DATE VOLATILES INITIAL/DATE EXTRACTION INITIAUUATE

MISC. BOTTLES STORED IN REFRIGERATOR FOR SUBCONTRACT/REMOTE TRANSFER:

FCU029:07.239I:I
SAVANNAH UHOHAIOmtS

SfHMCIS MC
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REMOTE DIVISION
SAMPLE INTERNAL CUSTODY LOG

SL DIVISION
n COOLERS
TE1WPERATURE(S)_

O
E

RELINQUISHED INFORMATION:

CUSTODY INITIAL/DATE CUSTODY INITIAL/DATE CUSTODY INITIAL/DATE CUSTODY INITIAL/DATE

GENERAL INITIAL/DATE METALS INrriAL/DATE VOLATILES INITIAL/DATE EXTRACTION INITIAL/DATE

SAVANNAH LAllORAtOHICS
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WET CHEMISTRY EXTRACTION LOG

Prep Date:_
Ctiemistry:,
Method*:

Analyst,
Batch ID:

Start Time:

Final Volume:_

End Time:

LCS True Value
LCS Spike S;jrce:_
MS Spike True Value,

MS Spike Source

SL Log # Sample Description Sample Weight

000020
FG £053:01.30.91:3

WAHH4H
IWVICft. UK.



"IS"-
O.I
0.3

FLUORIDE
Method 340.2

CALIBRATION CURVE

-I
-0.522
0

0.301
0.477

mV
Date:
Analyst: !
llfllch ft:
Correlation Coefncient:
QC Check (Source/True Value):
Accuracy Range;
Spike Level;
Rev/Dale:

SL Log No. Sample Description Sample
Dilution

Volume or
Wet Weight

Sample Potential
(mV)

Result
(mg/L)

Percent
Solids

Result
(mg/l(g <lw) REC RPD
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INTERDIVISIONAL SHIPPING LOG
***FAX PRIOR TO SHIPMENT OF SAMPLES**

PM:
DIVISION SENT FROM: ____________ TO:.
•DATE OF SHIPMENT:.______________

...METHOD OF SHIPMENT:_____________
SL LOG NO.____________ DUE:________ LOGGED IN: __Y __N
___# SAMPLES/MATRIX ______* CONTAINERS
ANALYSIS REQUIRED (DETS PREFERRED)______________________

CERTIFICATION REQUIRED _Y _N TYPE.

SL LOG NO.____________ DUE:________ LOGGED IN: __Y _N
__# SAMPLES/MATRK _____* CONTAINERS

ANALYSIS REQUIRED (DETS PREFERRED)____________________

CERTIFICATION REQUIRED _Y _N TYPE.

SLLOGNO.____________ DUE:________ LOGGED IN:_Y_N
__* SAMPLESyMATRK J_____# CONTAINERS

ANALYSIS REQUIRED (DETS PREFERRED)_____________________

CERTIFICATION REQUIRED __Y _N TYPE_

NOTE: PLEASE PROVIDE DOCUMENTATION OF SPECIAL REQUIREMENTS FOR
CERTIFICATION PRIOR TO ANALYSIS.

PM SIGNATURE/DATE:,

SLLOGrS:._________
RECEIPT INITIALS/DATE:______________
PROBLEMS _Y _N (IF YES, PLEASE DESCRIBE),

FAX INITIALS/DATE:
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3.0 ANALYTICAL PROCEDURES

The ultimate responsibility for analytical method selection lies -with the client or regulatory agencies.
Whenever possfole, laboratory and field analysis of ail samples is conducted by H?A approved
methodology or guidance. Interpretation of ambiguous or conflicting method requirements is accomplished
by consulting with regulatory agencies and E?A Laboratory/QA personnel. When E?A approved methods
do not exist or project protocols require alternative methods or modifications of ZPA methods (i.e.. to
achieve lower reporting limits), methods are modified based on scientific logic and regulatory alternative
method guidance.

Tables 5.1 and 5.2 list Savannah Laboratories' routae laboratory parameters with their respective ziethcd
numbers. Table 5.3 lists the parameters for TCLP samples. Tables 5.4 through 5.7 list parameters for air,
biological tissue, wipes, and oily samples with their respective method numbers, and Table 5.8 lists field
parameters.

For Gas Chromatographic (GC) methods, which have long lists of targets, have peaks that co-elute, or are
subject to matrix interferences (i.e., Methods 8021,604/8041, 606/8061,607/8070, 609/8091, 610/8100,
612/8121), SL recommends the guidance in SW846, which states that GC-Mass Spec (GC/MS) methods
are preferred, provided project reporting detection limits are met and costs are not appreciably different
This practice will usually result in fewer false positive detects and more accurate results (usually lower due
to the ability by GC/MS to separate unresolved peaks or eliminate matrix interferences).

A detailed SOP has been prepared for each routine analytical method. At a minimum, the SOPs are
reviewed annually and updated as needed to include newly promulgated methods. If multiple versions of a
reference method exist (e.g., 6010A, 6010B, etc.), the SOP will, reflect the different requirements of each
version or an SOP will be prepared for each, version. Any modifications to the approved methodology are
described in the SOPs. Copies of the SOPs are approved by laboratory management and issued under
document control. A master copy of each SOP is retained by the laboratory's QA Department and are
made available to each staff member involved in the procedure.

When new routine analytes are added to an established procedure or when a new routine method is
developed, data for the analyte or method are generated, reviewed, and documented in accordance with SL
SOP AN52: Test Procedure for Method Development and Modification. The main elements of -AN02 are:

-Preparation or modification of an SOP, if required (SL SOP ANQ1)
-Performance and evaluation of the Initial Demonstration of Capability (SL SOP CA92)
-Performance of an MDL Study (SL SOP CA90)

8.1 Laboratory Glassware

8.1.1 Volumetric Glassware

Savannah Laboratories employs appropriate glassware for all preparatory and analytical operations. For
critical measurements, such as standard preparation, Class A volumetric glassware is used, when practical.
Exceptions include the use of volumetric syringes for voiatiles standards preparation and polypropylene
volumetric flasks for metals standards.
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8.1.2 Glassware Geaning Procedures

Laboratory glassware washing procedures are adapted from SW-846, 40 CFR Part 136, Standard Methods,
and EPA 600/4-79-109. The procedures are given in SL SOP AN6Q:Glassware Cleaning Procedures and
are summarized as follows:

ExtraaabU Organic!

The glassware is washed with hot water and a non-phosphate detergent The glassware is scrubbed
vigorously with a brush to remove all artifacts and rinsed three (3) times with tap water. The glassware is
allowed to air dry whenever possible and stored inverted or with cap openings covered with aluminum foil
or glass stoppers to exclude dust and other contaminants. Whenever possible, predefined, certified,
disposable glassware is utilized for extraction and extract storage.

Volatile Organic*

The glassware is washed with tap water and nonphosphate detergent, rinsed thoroughly with organic free
water, and oven dried at 110°C-120CC for at least two hours. Class A volumetric glassware is air dried.
Glassware is usually stored in the oven until use. Caps and septa are washed in the same manner, but caps
are air dried. Highly contaminated glassware is allowed to soak in Nochromix solution overnight, then
washed as above.

General Chemistry, Microbiology, Nutrients, Demands

The glassware is washed with hot tap water and nonphosphate detei^gent, rinsed thoroughly with tap and
deionized water, air dried, and stored inverted or foil placed over cap openings. Bateriological laboratory
glassware and collection bottles are autoclave as described in analytical procedures or purchased
presterlized (disposable). COD digestion tubes and caps are cleaned with brushing and tap water (no soap)
and rinsed thoroughly with deionized water. Tubes for TKN and total phosphorus sample digestions are
washed with hot water and phosphate free detergent, and rinsed with tap water, Nochromix, and deionized
water. Whenever'possible, predefined, certified disposable glassware is utilized.

Metah/Radlonuclides

The glassware, plastic, and Teflon items are washed in hot tap water and phosphate-free detergent. They
are men rinsed with tap water, 1:1 nitric acid, tap water, and deionized water. For highly contaminated
samples, itis recommended that Teflon beakers used for sample digestion are further decontaminated by
adding 20mL nitric acid and 12mL hydrochloric acid, covered with a watch glass, and digested on a hot
plate for two hours. Following this treatment, they are rinsed with 10% nitric acid and deionized water and
allowed to air dry. Whenever possible, precleaned, certified disposable glassware is utilized for digestion
and digestate storage.
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8.2 Soil Sample Preparation Notes

In the absence of an approved soil method, water methods are adapted for soil matrices. The following soil
preparation procedures are applied to parameters in Table 5.2.

1. Fluoride (extractable): Method 340.2/300.0

Approximately 5 g of sample is weighed out exactly and placed in a screw-cap bottle. One hundred mL of
DI water is added to the sample, the bottle is capped, placed in a rotating extractor, and rotated for 2 hours.
Upon removal, the sample is allowed to settle, the supernatant decanted, and the extract is analyzed as a
liquid sample.

2. Gross Alpha and Gross Beta Particle Activity: Method 9310

Soil is ground to a fine powder with mortar and pestle, and SO to lOOmg soil is weighed onto a tared
planchet Sample is distributed evenly over planchet surface, fixed with clear acrylic solution, dried, and
counted.

3. Chloride (extractable): Method 9251/9252/4500-CL-C/300.0

Approximately 5 g of sample is weighed out exactly and placed in a screw-cap plastic bottle. One hundred
mL of DI water is added to the sample, the bottle is capped, placed in a rotating extractor, and rotated for 2
hours. Upon removal, the sample is allowed to settle and the supernatant is decanted. The extract is
analyzed as a liquid sample.

4. Sulfete (extractable): Method 9036/9038/375.3/300.0

Approximately 5 g of sample is weighed out exactly and placed in a 100-ml screw cap plastic bottle. One
hundred mL of DI water is adde' .i the sample, the bottle is capped, placed in a rotating extractor, and
rotated for 2 hours. Upon removal, the extract is filtered using a syringe and filter with a 0.2'O-um pore size
filter and analyzed as a liquid sample.

5. Orthophospnate (extractable): Method 365.1/300.0 <
Approximately 5 g of sample is weight out exactly and placed in a screw-cap plastic bottle. One hundred
mL of DI water is added to the sample, the bottle is capped and placed in a rotating extractor, and rotated
for 2 hours. Upon removal, the sample is allowed to settle and the supernatant us decanted. The extract is
analyzed as a liquid sample.

6. Benomyl in Soil: Method 631

Ten grams of sample are extracted and hydrolyzed in 2:1 methylene chloride:acidified methanol. The
extract is cleaned by passing through a 5 gram alumina solid phase extraction cartridge. The cleaned
extract is then concentrated, filtered, and analyzed as a liquid sample.

7. Acrylamide in Soil: Method 8316

Samples are prepared by adding 10 ml of HPLC grade H2O to 2.0 grams of sample in a 20 mL scintillation
vial and sonicating for one hour. The leachate is then passes through a CIS solid phase extraction
cartridge. The extract is filtered and analyzed as a liquid.
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8.3 Validated Compounds and Modifications of Referenced Analytical Methods

Except for the instances described below, parameters in Tables 5.1 and 5.2 have been determined by the
methods referenced with no significant modifications to those methods, other than the use of additional
standards for parameters not included in the referenced method lists.

Asulam

Water samples are prepared by adjusting the pH to 3, saturating with NaCl and extracting with 1:1
acetonitrile:ethyl acetate. The extract in injected into the HPLC system following concentration. The
HPLC system consists of an isocratic pump and a UV detector.

Thiodiglycol

Water samples are prepared by passing them through a solid phase cartridge. Soil samples are extracted by
sonication with calcium chloride solution and then processed through the same cleanup as the water
samples. The samples are injected into die HPLC system which consists of an isocratic pump and a UV
detector.

Ethylenethiourea

Water samples are analyzed by passing them through a solid phase cartridge. Soil samples are extracted by
sonication with water, then processed through the same cleanup as water samples. The samples are
injected into the HPLC system which consists of an isocratic pump and a UV detector.

Nitrocellulose

Water samples are filtered through an inorganic membrane filter to isolate the nitrocellulose fibers which
are suspended in the sample. The filter is then washed with methanol to remove any sources of organic
nitrogen compounds while the nitrocellulose fibers remain on the filter. The fibers are dissolved in
acetone, followed by evaporation of the acetone and subsequent hydrolysis of the residue in the presence of
sodium hydroxide. Following neutralization, the sample is analyzed for nitrate and nitrite by a c*Am\m
reduction spectrophotometric method or ion chromatography. The mass of nitrogen (as nitrate-nitrite) is
used to calculate the concentration of nitrocellulose.

t
Soil samples are treated with a methanol rinse to remove any interfering sources of nitrogen. Acetone is
then added to the soil to dissolve the nitrocellulose fibers. Following the addition of acetone, the sample is
sonicated for about 10 hours. Centrifugation is then employed to separate the acetone from the soil residue.
The soil residue is then treated and analyzed using the technique described above for water samples.

Phthalic add/PhthaUc anhydride andMaleic acid/Maleic anhydride

Soil samples are extracted by tumbling with reagent water. Soil sample extracts and water samples are
adjusted to neutral pH and then cleaned by passing through C8 and amino solid phase extraction cartridges
connected in series. Analysis is by HPLC with UV detection. All results are reported as the acid form.

Cryomatine

Cryomazine is extracted from soil samples by sonication with HPLC extraction fluid, consisting of
hexanesulfonic acid, triethylamine, ammonium hydroxide, and phosphoric acid. Extract cleanup is
accomplished using a CIS solid phase extraction cartridge, followed by HPLC with UV detection analysis.
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Resorcinol

Water samples are acidified with phosphoric acid, then passed through a CIS solid phase extraction
cartridge and filtered. Analysis is by HPLC using UV detection.

Arsenic In Water by Method 7060 (3020)

Water samples are prepared using the procedures in Section 7 of Method 3020. Arsenic is then determined
using the analytical procedures described in Method 7060.

Selenium in Water by Method 7740 (3020)

Water samples are prepared using the procedures described in Section 7 of Method 3020. Arsenic is then
determined using the analytical procedures described in Method 7740.

8.4 Reagent Storage and Documentation

Reagents are stored with consideration for safety and maximum shelf life. Storage conditions and
documentation maintenance status for various classes of reagents are given in Table 8.1, as well as
discussed below.

All acids, except those poured up in small marked containers which are for immediate use, are stored in the
original containers in acid storage cabinets.

All bases, except those poured up in small containers for immediate use and those that are standardized for
specific purposes, are stored in the original containers within designated areas or storage cabinets.

All flammable solvents, except those poured up for immediate use, are stored in original containers in
approved vented flammable storage cabinets which are located indoors.

Dry reagents are stored in designated cabinets in cool, dry areas. Reactive chemicals, cyanides and sulfides
are labeled and isolated from other chemicals.

All acids used for metal sample digestions and solvents used for semivolatile sample extraction are tested
prior to initial use. Specific acceptable chemical lots are reserved and stored by the vendor(s) and are
requisitioned and received as needed by the laboratory. Lot numbers used for digestion or extractions are
recorded in bound notebooks in the appropriate departments.

Reagent blanks are analyzed with each sample batch for all methods, validating the purity of all reagents.
All reagent containers are dated when received, and dated and initialed when opened (except high use items
consumed in less than one week). Documentation is maintained to provide traceability of the reagents used
with the analysis of any batch to specific reagent lot numbers.
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8.5 Waste Disposal

Savannah Laboratories' divisions operate as either conditionally exempt small quantity generators of small
quantity generators of hazardous waste.

All waste disposal is carried out in accordance with Savannah Laboratories' Waste Disposal SOP (CA70).
This document includes procedures for identification, storage, personnel training, tracking forms, report
forms, safety, as well as details of the disposal.

8.6 Sample Disposal

All waste disposal is carried out in accordance with Savannah Laboratories' Waste Disposal SOP (CA70).
This document includes procedures for identification, storage, personnel training, tracking forms, report
forms, safety, as well as details of the disposal.

After analysis completion, unused sample portions, extracts, or digests are transferred to a central secured
storage area to await disposal. Unless a client requests the project manager to save unused samples,
digests, or extracts, disposal from the central storage occurs as soon as holding tunes have expired or three
weeks after results submission.

Requests for extended sample, digest, or extract storage must be provided by the client to the SL project
manager in writing (or contract form) prior to sample receipt and extended storage inay result in additional
fees to be negotiated by the SL project manager prior to sample receipt SL is not responsible for
evaporation or other deterioration of samples, extracts, or digests during extended storage periods.

I
Samples which are requested to be returned to the client may be picked up at the laboratory by the client,
shipped by courier (at the client's expense for packaged shipping) or returned by any other legal means that
is arranged by the client Clients requesting the return of samples should provide detailed shipping
instructions.

If a client by contract requires that samples be disposed of by a hazardous waste contractor, the client's
name and EPA ID number are used on the manifest and the client is billed for all disposal related costs.
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9.0 CALIBRATION PROCEDURES AND FREQUENCY

9.1 Laboratory Equipment

Savannah Laboratories is equipped with state-of-the-art instrumentation to provide quality analytical data
to clients. A list of the instrumentation maintained by Savannah Laboratories for the determination of the
parameters contained in Tables 5.1, 5.2, 5.3, and 5.4 is found in Table 9.1. A list of all field
instrumentation maintained by the laboratory is contained in Table 9.2.

9.2 Standard Receipt and Traceability

Standards are purchased from commercial sources in stock solutions or mixes designed for the specific
methods or as neat analytes. Certificates of analysis are shipped with each standard material by the vendor.
When possible, standards are certified to meet or exceed the criteria established by the US EPA or are

traceable to NIST standards.

Standard teachability logbooks are maintained by all sections of the laboratory to track the receipt,
preparation, and disposition of all standard materials. A lot number is assigned to each standard material
and the lot number is documented in the standard traceability logbook along with date of preparation,
initials of analyst, concentration, expiration date (if applicable), and solvent (if applicable). If required, a
standard preparation narrative is also provided in this logbook to document the preparation steps for each
stock standard.

9.3 Standard Sources and Preparation

Savannah Laboratories maintains an inventory of standard materials necessary to calibrate and verify all
analytical systems. Table 9.3 lists the standard sources and preparation protocols for various sections of the
laboratory. Field instruments requiring calibration standards (conductivity meters and pH meters) use the
same sources as laboratory instrumentation. Table 9.4 lists tit«?"t-< used by the laboratory and information
regarding their standardization. Documentation of standard preparation is performed in accordance with SL
SOP AN41: Standard Material Traceability. This SOP also provides guidance for the extending the
expiration date of standards.

9.4 Laboratory Instrument Calibration

The calibration procedures for the various analytical methods are listed below.. All CLP protocols are
followed as written in the statement of work (SOW). '

9.4.1 Metals

Metals are analyzed by three protocols: 200-series are primarily for drinking water and for NPDES
compliance; 6000 and 7000-series are primarily for RCRA testing; and CLP protocols are primarily for
hazardous waste rite monitoring. It should be noted that EPA has promulgated two versions of EPA method
200.7; one for drinking water and the other for NPDES compliance testing.

ICP (Inductively Coupled Plasma-Atomic Emission)

The inductively coupled plasma atomic emission spectrophotometer is standardized daily with a single
concentration standard solution containing the metals of interest and a calibration blank. Multi-point
calibrations with a minimum of three standards and a calibration blank encompassing the concentration
range of interest are analyzed annually and are on file for each ICP. The calibration curve demonstrates the
linearity of each metal over the standardization range. Continuing calibration verification (CCV) standards
are analyzed after every 10 samples and at the end of the sequence and must meet the acceptance criteria.
A calibration blank (ICB or CCB) is analyzed immediately after the verification standards and must me::
the acceptance criteria.
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After the instrument is standardized, the following calibration verification checks lare performed:

Calibration Check
Re-analvsis of Standards
Initial Calibration Verification
(ICV)
Initial Calibration BlankflCB)
RL Standard

Interference Check Solutions A
andAB
Continuing Calibration
VerificationiCCV)
Continuing Calibration Blank
(CCB)

6010
+/-5% of true value

+/- 10% of true value

<RLi<MDL)
Detected; +7-50% of true

value
+/-20% of true value

+/- 1 0% of true value

<RL (<MDL)

200.7 (N*DES) 1
+/-5% of true value
+/-5% of true value

200.7 (Drinking Waters 1
^ _ -/-5% of true value

-/-3% of true value

<RL(<J*tDL) | <Rr.r<MT»n
Detected; +/-50% of true

value
+/-20% of true value

•r/-5% of true value

<RL (<MDL)

detected: +/-50% of rue
value

-r/-20% of true value

+/- 10% of true value

<RL (<MDL)

All sample results must be bracketed by acceptable calibration standards.

AA (Atomic absorption)

Atomic absorption spectrophotoraeters are calibrated daily with the specified number of calibration
standards, including a calibration blank. The correlation coefficient of the regression curve must be greater
than or equal to 0.995. An initial calibration verification (ICV) standard is analyzed immediately upon
calibration and must meet acceptance criteria. Continuing calibration verification (CCV) standards are
analyzed after every 10 samples and at the end of the sequence and must meet the acceptance criteria A
calibration blank (ICB or CCB) is analyzed immediately after the verification standards and must meet the
acceptance criteria.

GFAA (Graphite furnace atomic absorption)
Calibration Check
Minimum number of calibration
points
Initial Calibration Verification
(ICV)
Initial Calibration BlankCICB)
Continuing Calibration
Verification (CCV)
Continuing Calibration Blank
(CCB)

7000-series
4

+/- 10% of true value

<RL (<MDL)
+/-20% of true value

<RL (<MDL)

200-series
4

+/- 10% of true value

<RL (<MDL)
+/-10% of true value

<RL (<MDL)

200.9
4

+/-5%oftrue
value

<RL (<MDL)
+/-10%oftrue

value
<RL (<MDL)

All sample results must be bracketed by acceptable calibration standards.

FLAA (Flame atomic absorption)
Calibration Check
Minimum number of calibration
points
Initial Calibration Verification
(ICV)
Initial Calibration Blank(TCB)
Continuing Calibration
Verification (CCV)
Continuing Calibration Blank
(CCB)

7000-series
4

-r/-10% of true value

<RL (<MDL)
-*-/-20% of true value

<RL (<MDL)

200-jeries
4

T/- 10% of true value

<RL (<MDU
+/• 10% of true value

<RL (<MDL)

All sample results must be bracketed by acceptable calibration standards.
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CVAA (Cold vapor atomic absorption-Mercury)
Calibration Check
Minimum number of calibration
points
Initial Calibration Verification
(ICV)
Initial Calibration BlankdCB)
Continuing Calibration
Verification (CCV)
Continuing Calibration Blank
(CCB)

7000-series
6

•r/-10% of true value

<RL (<MDU
+/-20% of true value

<RL (<MDL)

200-series
4

+/-5% of true value

<RL (<MDU
-'-/- 10% of true value

<RL (<MDL)

All sample results must be bracketed by acceptable calibration standards.

9.4.2 General Chemistry

Autoanalyzer

The autoanalyzer is calibrated with a minimum of five calibration standards at least every six months, (some
procedures/instruments may require daily calibration). The correlation coefficient of the curve must be
greater than or equal to 0.993 using a regression fit Independent calibration verification standards are
analyzed immediately following the calibration standards (initial or continuing), after every 10 samples,
and at the end of each run. Sample analyses must be bracketed by calibration verification standards that
meet control criteria, The calibration curve is verified each day that analyses are performed by the analysis
of a midpoint standard and by the analysis of a standard at the reporting limit of the target anatyte(s). The
standard at the midpoint must be ±10% of the true value of the standard and the standard at the reporting
limit must be detected.

Ion Chromatography (1C)

Initial calibration is performed upon instrument startup and whenever the continuing calibration
verification standard fails the acceptance criteria. A calibration curve is prepared for all target analytes with
the lowest standard concentration at or below the reporting limit and the remaining standards defining the
working range of the detector. Either linear regression or quadratic curve fitting is used, depending on the
analyte. The regression correlation coefficient must be greater than or equal to 0.99 for any analyie to be
used for quantitation. Calibration verification standards are analyzed immediately upon calibration, after
every 10 samples, and at the end of each run. Sample analyses must be bracketed by calibration
verification standards that meet the acceptance criteria.

Ultraviolet-Visible (UV-VIS) Spectrophotometer

The Spectrophotometer is calibrated with a minimum of five standards at least every six months (some
procedures/instruments may require daily calibration). The correlation coefficient of the curve must be
greater than or equal to 0.995 using a regression fit. Independent calibration verification standards are
analyzed immediately following the calibration standards (initial or continuing), after every 10 samples,
and at the end of each run. Data must be bracketed by calibration verification standards that meet control
criteria. The calibration curve is verified each day that analyses are performed by the analysis of a standard
at the midpoint of the calibration curve and by the analysis of a standard at the reporting limit of the target
analyte<s). The standard at the midpoint must be ±10% of the true value of the standard and the standard at
the reporting limit must be detected.
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Turbidimeter

fiS^srasAss sea,—-
ConConductivity Meter

*T&£tt&tt££*****'*~«.4*.Kaat^,

Total Organic Carbon (TOC)

Ion Selective Electrode (ISE)
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Total Organic Halogens (TOX) /Absorbable Organic Halides (AOX)

Although the TOX/AOX instrument provides an "absolute" measurement of halogen, a six-point calibration
curve (five point and a calibration blank) is analyzed to confirm the accuracy of the instrument readout.
The coefficient of variation (percent relative deviation) must be less than or equal to 20% to confirm the
validity of the calibration curve. The TOX/AOX calibration is verified by periodic analysis of a precision
and recovery (PAR) standard, a mid-level calibration check standard

Bomb Calorimeter

The energy equivalent of the bomb calorimeter is determined quarterly by bombing six standard benzoic
acid tablets. A control standard is analyzed in duplicate for every batch of samples, and must meet control
criteria in order for data to be acceptable.

Dissolved Oxygen (DO) Meter

DO meters are calibrated prior to use either by Winkler titration or the air calibration technique.

Temperature

All laboratory and field thermometers are calibrated annually by comparison with a NIST-certified
thermometer. Field meters with automated temperature compensation are checked before use with a
calibrated thermometer.

9.4.3 Gas Chromatography (GQ

Volatiles by GC (VG)

Volatile organic compounds (VOC) are analyzed by three GC protocols: 500-series are primarily for
drinking water, 600-series are primarily for NPDES compliance; and 8000-series are primarily for RCRA
testing. These analyses are generally performed using intend standard calibration and quantitation;
therefore relative retention time, as defined in the respective SOPs will be used to determine the
identification of the target compounds and bracketing by CCV will not be required unless specified in the
method or QAPP. If external standard calibration is used, the absolute retention time window is calculated
as three times the standard deviation obtained from a 72-hour sequence or default windows of 0.05 to 0.10
minutes are used for compounds where the calculated window is too restrictive or zero. Bracketing by CCV
will be required for external standard calibrations if specified in the method, SOP, or QAPP.

Initial calibration (ICAL) is performed upon instrument startup and whenever the continuing calibration
verification standard fails the acceptance criteria. A calibration curve is prepared for all target compounds
with the lowest standard concentration at or below the reporting limit and the remaining standards defining
the working range of the detector. After the initial calibration standards are injected, a calibration curve is
constructed using either internal standard or external standard methodology. The analyst inspects the
curves before proceeding with sample analysis. The correlation coefficient or coefficient of determination
of the calibration curve must be greater than or equal to 0.99. An alternative to quantitation from a
calibration curve is quantitation from an average response factor. If the %RSD is less than or equal to the
acceptance criteria, the average response factor can be used for quantitation.

A midpoint calibration verification standard (CCV) must be analyzed periodically as a check on the validity
of the initial calibration. If the percent difference or percent drift is within the acceptance criteria, the curve
is acceptable for quantitation of samples.
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Calibration Check
Initial calibration
-minimum calibration
standards

%RSD criteria (2)

CCV criteria
(%difference or
%drift)
Frequency of CCV _^

500-seriesd)
3 (as the calibration

range is extended, the
number of points must

be increased)
<=20%

+/- 20%

Every 8 hours

600-series
3

<=10%

Within Q-table values

Daily

8000-series
5

<=20%
(with exceptions noted

below)
+/-15%

(with exceptions noted
below)

Everv 12 hours
(1) An alternate, single point calibration can be performed if the standard response is within 20% of the
sample response.
(2) Alternatively, a regression curve (linear, quadratic, etc.) may be constructed. If the correlation
coefficient of the regression curve is greater than or equal to 0.99, the curve may be used for quantitation of
samples.

8000-series ICAL grand mean exception
If one or more compounds exceed the %RSD criteria, the average response factors can be used for
quantitation if the average %RSD of ALL of the compounds (the grand mean) in the ICAL is less than or
equal to 20%.

8000-series CCV grand mean exception:
If one or more compounds exceed the %drift or %diflerence criteria, the average response factor from the
initial calibration can be used for quantitation if the average %drift or %difference of ALL of the
compounds (the grand mean) in the CCV is less than or equal to 15%.

External Standard CCV: Samples analyzed by external standard calibration require bracketing by CCV. If
the CCV standard analyzed after the samples rails to meet the acceptance criteria and the response of the
mid point standard is above the criteria (that is the response of the analytical system has increased),
samples which have no target compounds detected above the RL may be reported as <RL, since the
compounds would have been detected if present (SW-846 Method 8000B).

Semivolatiles by QC (SG) ,
SemJvolatile organic compounds (SVOC) are analyzed by four GC protocols: 500-series are primarily for
drinking water, 600-series are primarily for NPDES compliance; 8000-series are primarily for RCRA
testing; and the CLP protocols are used for hazardous waste site monitoring. If internal standard calibration
is used; relative retention time, as defined in the respective SOPs, will be used to determine the
identification of the target compounds and bracketing by CCV will not be required unless specified in the
method or QAPP. If external standard calibration is used, the absolute retention timd window is calculated
as three times the standard deviation obtained from a 72-hour sequence or default windows of 0.05 to 0.10
minutes are used for compounds where the calculated window is too restrictive or zero. Bracketing by CCV
will be required for external standard calibrations if specified in the method, SOP, or QAPP.

Initial calibration (ICAL) is performed upon instrument startup and whenever the continuing calibration
verification standard fails the acceptance criteria. A calibration curve is prepared for all target compounds
with the lowest standard concentration at or below the reporting limit and the remaining standards defining
the working range of the detector. After the initial calibration standards are injected, a calibration curve is
constructed using either internal standard or external standard methodology. The analyst inspects the
curves before proceeding with sample analysis. The correlation coefficient or coefficient of determination
of the calibration curve must be greater than or equal to 0.99. An alternative to quantitation from a
calibration curve is quantitation from an average response factor. If the %RSD is less than or equal to the
acceptance criteria, the average response factor can be used for quantitation.

A midpoint calibration verification standard (CCV) must be analyzed periodically as a check on the validity
of the initial calibration. If the percent difference or percent drift is within the acceptance criteria, the curve
is acceptable for quantitation of samples.
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Calibration Check
Initial calibration
-minimum calibration
standards

%RSD criteria(2)

CCV criteria
(%difference or
%drift)
Frequency of CCV

500-series
3 (as the calibration

range is extended, the
number of points must

be increasedXl)
<-20%

T/- 20%

Everv 8 hours

600-series !
3

<=10%

+/-10%

Dailv

8000-series !
5

<=20%
(with exceptions noted

below)
+/-15%

(with exceptions noted
below)

Everv 12 hours
(1) An alternate single point calibration can be performed if the standard response is within 20% of the
sample response.
(2) Alternatively, a regression curve may be constructed. If the correlation coefficient of the regression
curve is greater than or equal to 0.99, the curve may be used for quantitation of samples.

8000-series ICAL grand mean exception:
If one or more compounds exceed the %RSD criteria, the average response factors can be used for
quantitation if the average %RSD of ALL of the compounds (the grand mean) in the ICAL is less than or
equal to 20%.

8000-series CCAL grand mean exception:
If one or more compounds exceed the %drift or ^difference criteria, the average response factor from the
initial calibration can be used for quantitation if the average %drift or %difference of ALL of the
compounds (the grand mean) in the CCV is less than or equal to 15%.

External Standard CCV: Samples analyzed by external standard calibration require bracketing by CCV. If
the CCV standard analyzed after the samples Ms to meet the acceptance criteria and the response of the
mid point standard is above the criteria (that is the response of the analytical system has increased),
samples which have no target compounds detected above the RL may be reported as <RL, since the
compounds would have been detected if present (SW-846 Method 8000B).

9.4.4 Gas Chromatography/Mass Spectrometry (GC/MS)

Volatiles by GC/MS (VM)
Volatile organic compounds (VOC) are analyzed by three GC protocols: 500-series are primarily for
drinking water, 600-series are primarily for NPDES compliance; 8000-series are primarily for RCRA
testing; and the CLP protocols are used for hazard waste site monitoring.

Hardware tuning is performed on each GC/MS prior to calibration as specified in the applicable EPA
methods. Ion abundance acceptance criteria for VOC tuning with BFB are given below. Mass calibration
is performed as an integral pan of tuning.

The tune check and calibration check must be performed in the following intervals:

624 - Daily
8260/CLP - every 12 hours.

524.2 - every 8 hours.
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VOLATILE ORGANIC GC/MS TUNING AND MASS CALIBRATION
BROMOFLUOROBENZENE (BFB)

Ion Abundance Criteria
m/e
50
75
95

96
173 "
174

•175
176

177'

524.2
15-40% of mass 95
30-80% of mass 95
Base peak, 100%
relative abundance
5-9% of mass 95
< 2% of mass 174
> 50% of mass 95
5-9% of mass 174
> 95% but < 101%

of mass 174
5-9% of mass 176

624
15-40% of mass 95
30-60% of mass 95
Base peak, 100%

relative abundance
5-9% of mass 95
<2% of mass 174
> 50% of mass 95
5-9% of mass 174
> 95% but < 101%

of mass 174
5-9% of mass 176

8260/OLMO4.0(1)
8.0-40.0% of mass 95 !
30.0-66.0% of mass 95 ;

Base peak, 100% relative
abundance

5.0-9.0% of £ass 95
< 2.0% of mass 174

50-120%% of mass 95
4.0-9.0% of rn^ss 174

93.0-101.0% of mass 174

5.0-9.0% of mass 176
(1) *8260 criteria taken from CLP OLMO4.0 (January 1998)

Initial calibration (ICAL) is performed upon instrument startup and whenever tne continuing calibration
verification standard Ms the acceptance criteria. A calibration curve is prepared for all target compounds
with the lowest standard concentration at or below the reporting limit and the remaining standards defining
the working range of the detector.

After the initial calibration standards are injected, a calibration curve is constructed using internal standard
methodology. The analyst inspects the curves before proceeding with sample analysis.-The correlation
coefBcient or coefBcient of determination of the calibration curve must be greater than or equal to 0.99. An
alternative to quantitation from a calibration curve is quantitation from1 an average response factor. If the
%RSD of the calibration curve is less than or equal to the acceptance criteria, the average response factor
can be used for quantitatioa

i
A midpoint calibration verification standard (CCV) must be analyzed at the required interval as a check on
the validity of the initial calibration. If the percent difference or percent drift is within the acceptance
criteria,3he curve is acceptable for quantitation of samples.
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Volatiles
Method

624

8260

524.2

Initial Calibration Check
Criteria

All targets <= 35% RSD, or
alternatively, construct
calibration curve
CCC <= 30% RSD

SPCC (minimum RF)
Chloromethane
1,1-Dichloroethane
Bromoform
Chlorobenzene
1 , 1,2,2-Tetrachloroethane
All targets <= 20% RSD, or
alternatively, generate linear, 2od

or 3rd order calibration curve

Continuing Calibration Check
Criteria

QC Check Sample (20 ng/L) meets
limits specified in method -Table 5,
Ranee for Q
CCC <= 20% difference or drift from
initial calibration

0.10
0.10

>0.10
0.30
0.30 (0.10 for 25-mL purge) (1)

All targets <= 30% difference from
initial calibration, or alternatively, using
analyst judgment, all targets must fall on
the initial calibration curve

(1) The purging efficiency of 1,1,2,2-tettachloroethane relative to the internal standard is such that the
SPCC criteria cannot be met consistently for a 25mL purge. The response factor is generally in the 0.1 to
0.3 range. The alternate criteria is adopted from the EPA CLP Low Level Statement of Work, a protocol
similar in scope and application to SW-846 Method 8260.

SW-846 Method 8260: After the CCC and SPCC are evaluated, all target compounds are evaluated for
linearity. If the %RSD is less than or equal to 15%, the average response factor can be used for
quantitation. If the %RSD exceeds 15%, the "grand mean" exception can be applied to the ICAL.
Alternatively, a regression curve (linear, quadratic, etc.) may be used for quantitation if the correlation
coefficient or coefficient of determination is greater than 0.99. \
8000-series ICAL grand mean exception:
If one or more compounds exceed the %RSD criteria, the average response factors can be used for
quantitation if the average %RSD of ALL of the compounds (the grand mean) in me ICAL is less than or
equal to 15%.

8000-series CCAL grand mean exception:
If one or more compounds exceed the %drift or %difference criteria, the average response factor from the
initial calibration can be used for quantitation if the average %drift or %difference of ALL of the
compounds (the grand mean) in the CCV is less than or equal to 20%.
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Semivolatile GC/MS (SM)
Semivolatile organic compounds (SVOC) are analyzed by four GC protocols: 500-series are primarily for
drinking water, 600-series are primarily for NPDES compliance: 8000-series are primarily for RCRA
testing; and the CLP protocols are followed for pesticides for hazardous waste site monitoring.

Hardware tuning is performed on each GC/MS prior to calibration as specified in the applicable EPA
methods. Ion abundance acceptance criteria for SVOC tuning with DFTPP are given below. Mass
calibration is performed as an integral part of tuning.

The tune check and calibration check must be performed in the following intervals:

625-Daily
8270/CLP - every 12 hours.

525.2 - every 8 hours.

SEMIVOLATILE ORGANIC GC/MS TUNING AND MASS CALIBRATION
(DFTPP)

•

• m/e

51

68

69
70

127

197

198

199

275

365

441

442

443

Ion Abundance Criteria
525.2

10-80% of mass
442

Less than 2% of
mass 69

(reference only)
Less than 2% of

mass 69
10-80% of mass

198
Less than 2% of

mass 198
Greater than 50%

of mass 442
5-9% of mass 198

10-60% of mass
442

Greater than 1%
of mass 442

0-1 00% of mass
443

Base peak, 100%
relative abundance

15-24% of mass
442

625

30-60% of mass
198

Less than 2% of
mass 69

(reference only)
Less than 2% of

mass 69
40-60% of mass

198
Less than 1% of

mass 198
Base peak, 100%
relative abundance
5-9% of mass 198

10-30% of mass
198

Greater than 1%
of mass 198

Present but less
than mass 443

>40%of mass 198

8270/OLMO4.0
H)

30-80% of mass
198

Less than 2.0% of
mass 69
Present

Less than 2.0% of
mass 69

25-75% of mass
198

Less than 1% of
mass 198

Base peak, 100%
relative abundance
5.0-9.0% of mass

198
10-30% qf mass

198
Greater than

0.75% of mass
198

Present but less
than mass 443

40- 110% of mass
198

17-23% of mass 1 15.0-24.0% of
442 I mass 442

(1) "8270 criteria taken from CLP OLM04.0 (January 1998)
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Initial calibration is performed upon instrument startup and whenever the continuing calibration
verification standard fails the acceptance criteria. A calibration curve is prepared for all target compounds
with the lowest standard concentration at or below the reporting limit and the remaining standards defining
the working range of the detector.

After the initial calibration standards are injected, a calibration curve is constructed using either internal
standard or external standard methodology. The analyst inspects the curves before proceeding with sample
analysis. The correlation coefficient or coefficient of determination of the calibration curve must be greater
than or equal to 0.99. An alternative to quantitation from a calibration curve is quantitation from an average
response factor. If the %RSD of the calibration curve is less than or equal to the acceptance criteria, the
average response factor can be used for quantitation.

A midpoint calibration verification standard must be analyzed daily as a check on the validity of the initial
calibration. If the percent difference or percent drift is within the acceptance criteria, the curve is acceptable
for quantitation of samples.

Semivolatiles - GC/MS

Method

625

8270

525

Initial Calibration
Check Criteria

All targets <* 35%RSD, or alternatively,
construct calibration curve
CCC<-30%RSD;
SPCC >- 0.050

All targets <= 30% RSD, or alternatively,
generate linear, 2nd order, or 3rd order
calibration curve.

Continuing Calibration Check
Criteria

All targets <=20% difference from
initial calibration
CCC <» 20% difference from initial
calibration
SPCC >= 0.050
All targets <= 30% difference from
initial calibration, or alternatively,
using analyst judgment, all analytes
must fall on the initial calibration
curve

SW-846 Method 8270: After the CCC and SPCC are evaluated, all target compounds are evaluated for
linearity. If the %RSD is less than or equal to 15%, the average response factor can be used for
quantitation. If the %RSD exceeds 15%, the "grand mean" exception can be applied to the ICAL.
Alternatively, a regression curve (linear, quadratic, etc.) may be used for quantitation if the correlation
coefficient or coefficient of determination is greater than 0.99.

8000-series ICAL grand mean exception:
If one or more compounds exceed the %RSD criteria, the average response factors can be used for
quantitation if the average %RSD of ALL of the compounds (the grand mean) in the ICAL is less than-or
equal to 15%

8000-series CCAL grand mean exception:
If one or more compounds exceed the %drift or %difference criteria, the average response factor from the
initial calibration can be used for quantitation if the average %drift or %difference of ALL of the
compounds (the grand mean) in the CCV is less than or equal to 20%.
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9.4.5 High Performance Liquid Chromatography (LQ

Semivolatile organic compounds (SVOC) are analyzed by three LC protocols: 500-series are primarily for
drinking water, 600-series are primarily for NPDES compliance; and 8000-serfes are primarily for RCRA
testing. If internal standard calibration is used; relative retention time, as defined in the respective SOPs,
will be used to determine the identification of the target compounds and bracketing by CCV will not be
required unless specified in the method or QAPP. If external standard calibration is used, the absolute
retention time window is calculated as three times the standard deviation obtained from a 72-hour sequence
or default windows of 0.05 to 0.10 minutes are used for compounds where the calculated window is too
restrictive or zero. Bracketing by CCV will be required for external standard calibrations if specified in the
method, SOP, or QAPP. j

Initial calibration is performed upon instrument startup and whenever tie continuing calibration
verification standard fails the acceptance criteria. A calibration curve is prepare i for all target compounds
with.the lowest standard concentration at or below the reporting limit and the ret laining standards defining
the working range of the detector. After the initial calibration standards are injected, a calibration curve is
constructed using either internal standard or external standard methodology. ; The analyst inspects the
curves before proceeding with sample analysis. The correlation coefficient or coefficient of determination
of the calibration curve must be greater than or equal to 0.99. An alternative to quantitation from a
calibration curve is quantitation from an average response factor. If the %RSD <jf the calibration curve is
less than or equal to the acceptance criteria, the average response factor can be used for quantitation. A
midpoint calibration verification standard must be analyzed daily as a check on the validity of the initial
calibration. If the percent difference or percent drift is within the acceptance criteria, the curve is acceptable
for quantitation of samples.

Calibration Check
Initial calibration
-mfnjflmim calibration
yfiiyifliiTipp

%RSD criteria(l).

CCV criteria
(%difference or
%drift)
Frequency of CCV

500-series
3 (as the calibration
range is extended, the
number of points must
be increased)^)
<-20%

+/-20%

Every 8 hours

600-series
3

<=10%

+/-10%

Daily

8000-series
5

<-20%
(with exceptions noted
below)
+/-15%
Ovith exceptions noted
belowl
Every 12 ours

(1) Alternatively, a regression curve (linear, quadratic, etc.) may be constructed. If the correlation
coefficient of the regression curve is greater than or equal to 0.99, the curve may be used for quantitation of
samples:
(2) An alternate single point calibration can be performed if the standard response is within 20% of the
sample response.

8000-series ICAL grand mean exception:
If one or more compounds exceed the %RSD criteria, the average response factors can be used for
quantitation if the average %RSD of ALL of the compounds (the grand mean) in the ICAL is less than or
equal to 20%.

8000-series CCAL grand mean exception:
If one or more compounds exceed the %drift or %di£ference criteria, the average response factor from the
initial calibration can be used for quantitation if the average %drift or %difference ofj ALL of the
compounds (the grand mean) in the CCV is less than or equal to 15%.

External Standard CCV: Samples analyzed by external standard calibration require bracketing by CCV. If
the CCV standard analyzed after the samples fails to meet the acceptance criteria and the response of the
mid point standard is above the criteria (that is the response of the analytical system has increased),
samples which have no target compounds detected above the RL may be reported as <RL, since the
compounds would have been detected if present (SW-846 Method 8000B).
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9.4.6 Gas Flow Proportional Counter

Initial calibration is performed at instrument start up, following instrument maintenance or a change in
quench gas. Counting voltage is set utilizing a sealed beta source by increasing the voltage through the
detector until the beta plateau region is determined. The amount of cross talk into the alpha channel is then
minimized and the beta count maximized utilising the discriminator. Counting efficiencies are then
established utilizing the (relatively) pure beta and alpha source standards. These standards are analyzed
daily, and re-calibration is required if their activity count varies 5% or more.

Self-absorption curves are generated at a frequency of once every three months, and the results are plotted
on a cumulative scatter plot curve. Values for self-absorption are then taken from the best-fit curve
generated from this plot and applied to all sample result calculations. Duplicate laboratory control samples
are analyzed with each batch of 20 samples to determine accuracy and precision. Additionally, a matrix
spike and matrix spike duplicate or sample duplicate are analyzed with each batch of samples. Instrument
background counts are also performed daily for use in all sample result calculations for that day.

9.4.7 Radon Flask Counter

Initial calibration is performed at instrument start up or following instrument maintenance. The alpha
plateau region is initially determined utilizing a sealed source alpha emitter. Each radon flask is then
evacuated, filled with helium at atmospheric pressure, and background counted. Their individual
efficiencies are then determined utilizing a standard of known activity. The sealed source alpha emitter is
counted daily, and re-calibration is required if its activity varies by 10% or more.

Duplicate laboratory control samples are analyzed with each batch of 20 samples to determine accuracy and
precision. Additionally, a matrix spike and matrix spike duplicate or sample duplicate are analyzed with
each batch of samples.

9.4.8 Liquid Scintillation Counter

Initial calibration of this instrument is performed at the factory. Following set up and prior to use, the
calibration is verified using unquenched Carbon-14 Standard and background water. Quench curves are
also factory installed.

9.5 Low Level Calibration Check ,

An additional optional continuing calibration check standard at or below the RL (usually lowest level
standard) may be analyzed daily. This check standard is used to demonstrate that the RL can be achieved
and may also be used in conjunction with the calibration check standard for reporting data. If the mid point
CCV standard fails acceptance criteria and a standard at the reporting limit (RL) is analyzed within the
same analytical clock, samples which have no target compounds detected above the RL may be reported as
<RL, if

1) all targets in ht eRL standard are detected at the established retention time
2) the surrogate recovery, if applicable, is within acceptance limits
3) the internal standard area(s), if applicable, is within acceptance limits

9.6 Field Instrument Calibration

Calibration of field instrumentation (conductivity/salinity meters, pH meters, DO meters, and
mrbidimeters) is performed in the field prior to use, in accordance with the manufacturers and method
specifications. All calibration data are documented in a bound field notebook.
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9.7 Calibration Documentation

All calibration records including raw data, response factors, standard concentrations, curves, reduced data,
and instrument settings or conditions are stored and archived as hard or electronic copy according to
laboratory standard operating procedures. Current chromatograms, curves, and results transcribed onto
forms are kept at the analysts' workstations and periodically archived into a data storage area. Initial and
continuing calibrations are stored by date for ease of location. All standard ID numbers appear on graphs.
plots, chromatograms, or curves for traceability purposes. SL SOP QC16: Analytical Records Maintained
by SL describes the policies and procedures for the archival of raw data and associated QC data.

9.8 Thermometer Calibration and Temperature Checks

Equipment such as refrigerators, ovens, waterbaths, hot plates, and incubators are periodically checked with
calibrated thennometers. Refrigerators and waterbaths are checked daily and the temperatures documented
in a notebook The temperature of microbiological incubators must be checked arid recorded twice daily
Sample storage refrigerators should be set to 4 C but must be less than 6C, but must not freeze aqueous
samples. All thermometers are calibrated annually against an NIST-ceitified thermometer.

9.9 Balance Calibration

Electronic analytical balances are calibrated daily with internal mechanisms, if available. The calibration of
the balance must be .checked dairy by the analysis of two Class S weight that bracket the approximate
weight of material that is being determined. The balance must be checked weekly by the analysis of the
weights in Table 9.5 that the lab routinely determines. The daily and weekly calibration checks must be
documented in a bound logbook kept with the balance in accordance with SL SOP AN10.
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TABLE 9.1 !•
LABORATORY INSTRUMENTS AT EACH SAVANNAH LABORATORIES LOCATION ||

1
ji
IT

6 ]
4
i:

i

Instrument
[CF Units
Mercurv Cold Vaoor Units
Atomic Absorption
Fumace/Fiame

32 GC/MS
60 1 Gas ChromatozraDQS
33

1 17

17

1

34

6

24

6

3
5
9
6
6
2
1
1
2
2

Flame lorozation
Detectors(FTD)
Photoionization
Detectors(PID)
Hall Electrolytic
Conductivity Detectors
(HECD)
Thennal Conductivity
DetectorsCTCD)
Electron Capture
Detectors(EQ
Nitrogen-Phosphorous
Detectors(NPD)
Purge and trap Devices for
Liquids
Purge and trap Devices for
Soils (5035")
TOC Analvzers
IR Soectrophotometers
UV-VIS Spectroohotometers
Nutrient Autoanalyzers
HPLC Units
Ion Cinematograph
Alpha-Beta Counter
Scintillation Counter
Radon flask Counter
Sealer

Savannah
3
1
5

16
20
12

4

5

1

12

2

12

3

1
2
3
3
2
1

Tallahassee I Tamoa ! Mobile ')
i i i i i !l1 1 1
•3 *l

^

2 '!
;|

7 4 5 1
18
8

5

d

10

2

8

1

1
1
2
1
4

12 10 !|
3

5

5

6

6

. 1

1
2
1

1
j

i
»\

5 I

3
3 1
6 fi

2 |

3 I

1 I

1 1
i U

' 2 1
i !

1i

/•
2
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TABLE 9.1
LABORATORY INSTRUMENTS AT EACH SAVANNAH LABORATORIES LOCATION

#
23
11
8
4
9
1
7 •
21
4
18
8
7
26
11
4

4
11
13
4

Instrument
PH/ISE Meters
DO Meters
Turbidimeters
TOX/AOX Analvzers
Conductivity Meters
Bomb Calorimeter
Analytical Balances
Top Loading Balances
Autoclaves
Waterbaths
Biological Incubators
BOD Incubators
Drying Ovens
Block Digesters
TCLP (Nonvolatile)
Extractor Tumblers
TCLP (ZHE) Tumblers
Sonicators
Sample Concentrators
Gel Permeation
Cnromatographs (GPCs)

Savannah
12
4

2
3
3
1
2
7
1
4

2
3
7
5

SL Custom

2
4
4

2

Tallabassee
4

2
2

2

2
5
1
7
2
1
9
3

SL Custom

1
3
3
2

Tampa Mobile ii
2 - i , 3 i

. 3 i 2 S
2

i 2

! i
4
1

i 3
! 2

1 1
i 4

1
SL Custom

2
3

: 1
i !
2

2
5
1

' 4
2
2
6
2

SL Custom

1
3
3

f
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TADLE9.2

MAJOR FIELD INSTRUMENTS AT EACH SAVANNAH LABORATORIES LOCATION

U

3

9

8

7

4

8

1

Instrument

pH/SC/DO/T Meters

pHATemp Meters

Conductivity/
Salinity Meters

DO Meters

Tnrbidimeters

Water I^vel Meters

Residual Chlorine
Colorimeter

Tallahassee

2-Orion 230A

1-YSI33

1-YSI51B

1-Hach 16800

1-Slope 51453

Savannah

1 -Coming
Checkmate 90

1 -Orion SA-230

1-YSI33

1-YS151B

1-DRT 15C

1 -Fisher

Mobile

3-Orion 23 A, 1-
Orion 290A

2-YSI 33
1 -Orion 120

1-YSI 50B
1-YSI51B

1-Hach 2100P

4-Solinst

1-Hach Pocket
Colorimeter

T:mipn Bay

1 -Com ing
Checkmate 90

1 -Orion 23 A

1-YS133

2-YSI SOB

1-Hach 16800

1 -Rockies!
Model CPR6
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TABLE 9.3
STANDARD SOURCE AND PREPARATION FOR LABORATORY INSTRUMENTATION

Instrument Group

ICP

AA

Aiiloanalyzer

Ion Chromntograph

UV-VIS Speclrophotometer

Standard
Source'

Baker/Spex

Baker/Spex

Fisher
Baker

Fisher
Baker
Mallinckrodl

Fisher
Baker
EM

flow Received

Stock
1,000 or 10.000
ppm solutions
Slock
1,000 ppm
solutions

Neat material

Neat material

Neat Material

Source
Storage

Room temp

Room temp

Room temp

Room temp

Room temp

Preparation
From Source

Working std prepped
directly from slock

Intermediate stds
prepped from stocks.
Working stds prepped
from intermediates.
Stock stds prepped from
solids.
Intermediate stds from
stocks.
Working stds from
intermediates.
Slock stds prepped from
solids.
Intermediate stds from
stocks.
Working stds from
intermediates.
Stock stds prepped from
solids.
Intermediate stds from
slocks.
Working sfds from
intermediates. .

Lab Stock
Storage

Room temp

Room temp

Room temp

Refrigerator

Used immediately

Used immediately

Refrigerator

Used immediately

Used immcdi;ilely

Refrigernlor

Used immediately

Used immediately

Prep Frequency

Monthly or as needed

Daily

Daily

Monthly

Daily or as needed

Daily or as needed

Monthly

Daily or as needed

Daily or as needed

Monthly

Daily or as needed

Daily or as needed

c
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TABLE 9.3
STANDARD SOURCE AND PREPARATION FOR LABORATORY INSTRUMENTATION

Instrument Group

1R Speclropliotometcr

Tiirbidimelcr

Conductivity Meter

TOC

pll Mclcr

Ion Selective Electrode (ISE)

Standard
Source

Fisher

Hach

YSI or Fisher

Mallinckrodt

Fisher

Baker

now Received

Neat liquids

Standard 4000
ppm formazin
solution
Standard
solution or neat
KCI
NealKHP

Calibration
buffer solutions
Neat material

Source
Storage

Room temp

Refrigerator

Room temp

Room temp

Room temp

Room temp

Preparation
From Source

Stock std propped from
neat liquid.
Working stds from stock.
Working stds propped
from stock.

Used as is or prepare
from neat.

Stock std from solid
Working std from slock.
Used as is.

Stock std from source.
Intermediate sld from
stock.
Working std from
intermediate.

Lab Stock
Storage

Refrigerator

Refrigerator
Used immediately

Room
temperature

Refrigerator
Refrigerator
—

Refrigerator

Refrigerator

Used immediately

Prep Frequency

Monthly

Monthly
As needed to check
Gelex stds

As needed

Monthly
Monthly
—

Monthly

Monthly or as needed

As needed
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TABLE 9.3 ,
STANDARD SOURCE AND PREPARATION FOR LABORATORY INSTRUMENTATION ,

Instrument Group

TOX
Bomb Calorimeter

GC and GC/MS
(Volalilcs)

GC and GC/MS
(Scmivolnliles)

HPLC

Standard
Source

Fisher

Parr
Snpelco, Ultra,
Acciistandard,
ChemService,
Baxter, Aldrich,
Restek, NSI

Supelco, Restek,
ChemService,
Crescent Chemical,
Aldrich, Ultra, NSI

ChemService,
Chemical, Supelco
Acciistandard
Radian
Absolute

How Received

Neat material
Neat tablets
Neat
Solutions
(50-5000 ppm)

Neat
Solutions
(50-10000 ppm)

Neat
1000 ppm
1000 ppm
WOO ppm
1000 ppm

Source
Storage

Room temp
Room temp
Freezer

Refrigerator

Refrigerator

Preparation
From Source

Std from source.
Used as is.
-Slock stds from neat
sources.
-Intermediate slds from
stocks.
-Working standards from
intermediates and/or
purchased solutions.
-Stock stds from neat
sources.
-Intermediate stds from
stocks.
-Working standards from
intermediates.
-Stock stds from neat
sources.
-Intermediate stds from
stocks and/or purchased
solutions.
-Working standards from
intermediates.

Lab Stock
Storage

Room temp
. —

Freezer

Freezer

Freezer

Refrigerator
or freezer
Refrigerator
or freezer
Refrigerator
or freezer
Refrigerator

Refrigerator

Refrigerator

Prep Frequency

Monthly

,.....m...j „. .......... .™...-.
expiration
-Senii-annimlly, monthly
for reactive compounds
-Weekly

Scmi-annually or aimiifiHy
as required
Seini-aniiiially or annu.illy
as required
.Seniianniially or as needed

Semi-annnally

Monthly |

Weekly 1

c c
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TABLE 9.3
STANDARD SOURCE AND PREPARATION FOR LABORATORY INSTRUMENTATION

Instrument Croup

Gas Proportional Counter
(alplta/hcta)

Radon Flask Counter

Standard
Source

EPA NIST

EPA NIST

How Received

Sealed Source

Slock Soln.

Seated Source

Stock Soln.

Source
Storage

Room temp
Metal case
Room temp
Foil-lined
cabinet
Room temp
Foil-lined
cabinet
Room temp
Foil-lined
cabinet

Preparation
From Source

Used as is.

Working std, propped
from stock.

Used as is.

Working std, propped
from stock.

Lah Stock
Storage

Room lenip
Foil-lined cabinet

Room temp
Foil-lined cabinet

Prep Frequency

As needed

As needed
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TABLE 9.4
STANDARDIZATION OF TmiATION SOLUTIONS

Analysis

Acidity

Alkalinity

COD

Chloride

Sulfidc

TOC (Soil)

Solution Requiring
Standardization

Sodium Hydroxide (0.02 N)

Sulfiiric acid

Ferrous ammonium stilfale

Silver nitrate

Sulfide working standard

Ferrous siilfate

Standard Identity

KHP

Na2COj

K2Cr2C>7

NaCI

VNaAQ,

K2Cr2O7

Standard Source

Mallinckrodt

Mallinckrodt

Mallinckrodt

Baker

VWR/Baker

VWR/Baker

Frequency of
Standardization

With each batch

With each batch (or
purchased certified)

Wilh each bnlch

With each batch
(or purchased certified)

Weekly

Wilh each batch

c
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TABLE 9.5

BALANCE CALIBRATION CHECKS

Analytical Balance
!

Class S Weight

0.01 g

0.1 g

0.5 g

1 g

10 g

50 g

Tolerance

± 0.0002 g

± 0.0002 e

i 0.0004 g

± 0.0004 2

± 0.0005 g

± 0.0010 g

Top-Loadine Balance

Class S Weight

0.1 g

0.5 g

1 g

5 g

10 g

50 g

100 g

300 g

Tolerance

± 0.02 g

± 0.02 g

±0.04g

± 0.04 g

± 0.05 g

± 0.20 g

± 0.20 g

± 0 . f O g
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10.0 PREVENTIVE MAINTENANCE

10.1 Maintenance Schedule

All Savannah Laboratories facilities are equipped with up-to-date computerized instrumentation, b order to gain
maximum performance and minimize downtime, regular inspection, maintenance, cleaning, and servicing of all
laboratory and field equipment is performed according to the manufacturers' recommendations. A maintenance log is
kept for each piece of laboratory and field instrumentation, detailing all maintenance performed on the instrorner.:.
Routine repairs and maintenance are performed and documented by the analyst responsible for ±e particular
instrument. Non-routine maintenance is signed and dated by die analyst or repair technician. Routine maintenance
procedures for laboratory instrumentation are given in Table 10.1 and each SOP. The frequencies of routine
maintenance procedures for Savannah Laboratories' field instrumentation are given in Table 10.2. The service intervals
listed in Tables 10.1 and 10.2 are as follows: D=daily; W=weekly; M=monthly; Q=quarterly; SA-semi-annually;
A=annually; AN=as needed.

Maintenance contracts are carried for most instrumentation, and close contact is maintained with service personnel to
provide optimum instrument functioning.

An extensive spare parts inventory is maintained for routine repairs at the facilities, consisting of GC detectors, AA
lamps, fuses, printer heads, flow cells, tubing, certain circuit boards and other common instrumentation components.
Since instrumentation is standardized throughout the laboratory network, spare parts and components can be exchanged
among the labs.

10.2 Contingency Plan

In general, each facility has at least one backup unit for each critical unit. In the event of instrument failure, portions of
the sample load may be diverted to duplicate instrumentation within each facility, the analytical technique switched to
an alternate approved technique (such as manual colorimetric determination as opposed to automated colorimetric
determination), or samples shipped to another properly certified or approved Savannah Laboratories location (where
identical SOPs, QA procedures and instruments are utilized). When shipping samples to another facility, interdivisional
chain-of-custody procedures are followed as given in Section 7.
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TABLE 10.1 j
i|

LABORATORY EQUIPMENT PREVENTIVE MAINTENANCE SCHEDULE jiii
EQUIPMENT ITEM

'
Service Interval

D w M Q SA A AN 1

SERVICE LEVEL j

ICAP j
Pump Tubing
Nebulizer
Filters

(Spray Chamber
Quartz Torch
D-Shaped Mirrors'

X

X

X

Chang:.
X Clean.

X
X

Inspect monthly, clear, or replace as needed :'
Clean.
Clean and realign.
Inspect monthly, clean or replace as needed.

SMTTH-HIEFTJE FURNACE AA SPECTROPHOTOMETER
Sapphire Window
Flow Rate
Graphite Tube
Quartz Windows
Contact Rings and Plates
Filters

X
X

X
X

X

X

Remove and clean.
Check.
Replace.
Clean.
Clean daily, replace if worn.
Inspect monthly, dean or replace as needed.

ZEEMAN FURNACE AA SPECTROPHOTOMETER
Sampler syringe
Graphite Tubes
Graphite Electrodes
Quartz Windows

X
X

X
X

Check for air daily, flush syringe as needed.
Inspect daily, replace as needed.
Inspect quarterly, replace if worn.
Remove and clean.

LEEMAN PS200 MERCURY ANALYZER AND AUTOSAMPLER
Pump Tubing
Standard Cup-
Drying Tube———————————————————
Mixing Coil .
Sample Probe
Mercury Lamp

X
X
X

X
X

Inspect daily, replace as needed. ,

X

Inspect daily, replace as needed.
Repack daily at a minimum.
Inspect weekly, clean or replace as needed.
Inspect monthly, clean or replace as needed.
Clean or replace.

LEEMAN AP200 PREP STATION
Autosampier
Tubing
Bottle Caps
Dispenser
Water Bath

X

X
X

X

X

Clean and oil rails.
Inspect semi-annuaily, replace as needed.
Inspect quarterly, replace as needed.
Inspect semi-annually, replace as needed.
Clean.
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TABLE 10.1

LABORATORY EQUIPMENT PREVENTIVE MAINTENANCE SCHEDULE

EQUIPMENT ITEM Service Interval

D W
1

M Q SA A AN

SERVICE LEVEL

CEM MDS 2100 MICROWAVE

Pressure Control System X
Cavity and exhaust
Door

X
X

Flush. jj
Clean. ii
Insoect seals and locks. ii•

CONTINUUM FURNACE AA SPECTROPHOTOMETER
Quanz Windows
Graphite Tubes
Contact Rings
Filters
D2 Arc Lamp
TURBIDIMETER
CONDUCTIVITY METER

pH METER

X
X
X

X

X
X

X

X

Remove and clean.
Inspect daily, replace as needed.
Clean daily and replace if worn.
Inspect monthly, clean or replace as needed.
Adjust or replace.
Standardize against formalin
Replatinize cell when 1 umho/cm range exceeds
90-100%, and when erratic readings cannot be
corrected.
Clean or replace probe.

TOX ANALYZER
PyrolysisTube
Electrodes
Electrolytes X

X
X

Clean or replace.
Clean.
Replace.

ION CHROMATOGRAPH
Separator Column
Guard Column
Pump Pistons
Conductivity Cell

X
X

X
X

Clean.
Clean. '
Inspect
Clean.

AUTOANALYZER (TRAACS/LACHAT)
Pump Platen
Pump Tubes
Flow Cell
BLOCK DIGESTOR
UV/V1S
SPECTROPHOTOMETER
ION SELECTIVE ELECTRODE
BOMB CALORIMETER

X
X

X
X
X

X
X

Replace.
Replace.
Inspect and clean.
Check calibration. ,
Check for wavelength verification.

Polish electrode.
Replace seals.
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TABLE 10.1

^^E^~^^^^^^^g^
[ENl ITEM | Service Interval | SERVJCELEVET

EQUIPMENT ITEM

AN

Drain Autoclave

Temperature Verification -

Cleaning

Gas Cylinder

Rough Pump

Mass Spectrometer

visuaJly inspect for leaks ™* v^
degradation. '" g'°

} point calibration.

1 Syringe and tubing cleaned.
' Needles and T.Sng replace.
Replace as needed.

X Change sleeve and cut front of guard column.
Replace as needed.
Inspect daily, change
psi.

X Replace.

X Replace.
~X~~ Replace.

X i W»ge and tubiug cleaned. Needles and"
>mg replaced._uibmg replaced.

X Oil changed by
"X I Clean'
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TABLE 10.1 |l
LABORATORY EQUIPMENT PREVENTIVE MAINTENANCE SCHEDULE

EQUIPMENT ITEM

Tape Head
'ape Drive

Service Interval
D W M Q SA A AN

X
X

SERVICE LEVEL

Clear.. ;
Clear..

GAS CHROMATOGRAPH - VOLATELES j
Column

Septum
Gas Cylinder

iydrocarbon/Moisrure Trap

X

! X Replace.

X Replace as needed.
Inspect daily, change when pressure rsads <500 ||
psi. 1

X Replace.
GAS CHROMATOGRAPH - MASS SPEC VOLATTLES
Column
Gas Cylinder

•Hydrocarbon/Moisture Trap
Rough Pump
Gas Manifold

Tape Head
Tape Drive

X

X •

X

X
X

X
X

Replace.
Inspect daily, change when pressure reads <500
psi.
Replace.
Oil change by HP service.
Inspect daily, change when pressure reads <500
psi.
Clean. 1
Clean.

GAS CHROMATOGRAPH - SCREENING FOR VOLATILES U
Autosampler

Septa
Column
Gas Cylinder

Hydrocarbon/Moisture Trap

X

X

X

X

X

Syringe and tubing cleaned. II
Needles and tubing replaced. II
Replace as needed. |j
Replace.
Inspect daily, change when pressure reads <500
psi.
Replace. '

GAS CHROMATOGRAPH • DAI
Autosampler

Column
Septa
Gas Cylinder

Hydrocarbon/Moisture Trap

X
X

X

X

X

Syringe and tubing cleaned.
Needles and tubing replaced.
Replace.
Replace as needed.
Inspect daily, change when pressure reads <500
psi.
Replace.

GAS CHROMATOGRAPH - MASS SPEC AIR ANALYSIS
TDC Detector
Gas Cylinder

Hydrocarbon/Moisture Trap

X

X

Inspect daily, change when pressure reads <500
psi.
Replace.
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TABLE 10.1

^^^^^^^^^^^
Service Interval

EQUIPMENT ITEM
SERVICE LEVEL

XFilament

Injector Loop

Column
Mass Spec
Cryo-column
Septa
Column
lough Pump

Mass Spectrometer
PURGE AND TRAP
Sorbent Trap
ihirge Flow
HPLC SYSTEMS
Pumps

Pump Seals
Column
Detector Fittings
Detector Optics

Autosampier .. .
ZYMARK EXTRACT CONCENTRATOR
lath————
Temperature Verification
Sensor Diagnostic Test
TENNELEC LBS100
Sample Change

M Q SA | A I AN"

Change daily for analysis of a-
Change weekiy fo

atmospheric gases.
ga,e,

X Replace?

Inspect for breaks.
Replace as need
Replace!"

Clean:

X Change.

Inspect semi-annually. AdjusT^Tne^.^

mspect seals quarterlreplace aT
rressurecheck.

isual leak checkT

Check seal pack for leaks.

Change water and scrub I
bath temperature;

Check each position and

i quarterly, lubricate aT

"inspect tor proper operanon and resconlT
Serviced by manufacturer oniv
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TABLE 10.1
LABORATORY EQUIPMENT PREVENTIVE MAINTENANCE SCHEDULE

EQUIPMENT ITEM

Flow Meter
BECKMAN LS6500
Liquid Scintillation Counter
LUDLUM MEASUREMENTS
2000
LUDLUM MEASUREMENTS
182

Service Interval

X

X

X

X

SERVICE LEVEL

Inspect for proper operation.
Ir.spect for proper operation pr.or to use.
Serviced by manufacturer or.iy.

Inspect for proper operation pr.or a use.
Serviced by manufacturer only.

Inspect push rod for high voltage engagement.
Inspect instrument noise level without flask.

TCLP EQUIPMENT
Volatile Rotaior
Semivolatiles/Metals Rotator X

X Check rotation.
Check rotation.
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FIELD EQUIPMENT PREVENTIVE I

Service Interval

MAINTENANCE SCHEDULE

SERVICE LEVEL
EQUIPMENT ITEM

TURBIDIMETER HACK 16800/DRT-
Inspect daily prior to sampling and replace cell as seeded

Inspect daily, replannig ceil as needed.

hspe« daily prior to saving, add fining solution „

probe, membrane, h*n.,-,, j.».. _
w to sampling.

Inspect probe daily prior to sampling, change

Inspect probe and meter prior to use at every well.

CONDUCTANCE METER-YSI33

pH METER

CORNING CHECKMATE 90
pH/SC/DO/T° METER

YSI MODEL 50B/SIB DISSOLVED
OXYGEN METER

WATER LEVEL INDICATOR
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11.0 QUALITY CONTROL CHECKS AND ROUTINES TO ASSESS PRECISION AND
ACCURACY AND CALCULATIONS OF METHOD DETECTION LIMITS

The key to a successful QA/QC program is strict adherence to the program during all phases of the
project, including pre-sampling discussions; sample collection, preservation, storage and analysis; and
validation and reporting of results. Field and laboratory quality control checks, which are pan of each
sampling trip and laboratory analysis, meet or exceed all agency requirements. Without the prc-e: cuaiity
control procedures, analyst and method performance cannot be measured.

If project-specific quality assurance plan (QAPP) QC requirements are more stringent than the general
procedures given below, QAPP requirements are followed.

11.1 Field QC Checks

Savannah Laboratories recommends to their clients that proper control procedures meet or exceed the
appropriate regulatory agency field QC requirements.

Blanks, which are collected in the field, are an important link in the quality control data chain for a set of
samples. The analytical data derived from these blanks are necessary to assess field-sampling operations.
These blanks are used to verify that sample containers, preserving reagents and equipment are
contaminant-free. Blanks are also used as a check for potential on-site environmental contamination, to
evaluate personnel expertise in sample collection, and to reveal problems that may occur in sample storage
and transport

The field quality control blanks should not be isolated from actual samples. They must be considered as
samples and treated identically (preserved with the same reagents, stored and transported in the same
containers as the samples, etc.).

The types and frequency of blanks should be included in all quality assurance plans. In cases where data
quality objectives dictate more stringent controls, additional field quality control blanks may be required.
The following protocol outlines the minimum field blank requirements necessary to assure the validity and
integrity of any sampling episode.

Field QC check samples will be analyzed according to the client's instructions and invoiced as samples.
Since field QC check samples are usually liquids, they are prepared and analyzed by liquid procedures and
reported as liquids. However for batching purposes, unless requested by clients or required by a project
specific QA plan, lab QC deliverables are not provided for field QC check samples. Liquid QC samples
are batched with soil samples for methods where preparation procedures are the same for both matrices
(i.e., volatiles, cyanide, etc.).
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11.1.1 Trip Bionics

PURPOSE: The trip blank is to be used when sampling for volatile organics. The purpose is to
determine if contamination has occurred as a result of improper sample container cleaning, contaminated
blank source water, sample contamination during storage and transportation due to exposes to volatile
organics (e.g., gasoline fumes) and other environmental conditions during the sampling event.

PREPARATION: Trip blanks are prepared prior to the sampling event either by ±s laboratory
providing sample containers, or by field team personnel who are responsible for tha| initial preparation of
sample containers and field equipment. The water must be free of volatile organic contaminants. Any
appropriate preservatives must be added at the time that the biarks are prepared. "|"he sample containers
are sealed, labeled appropriately, and transported to the field in the same sampling kits as the sample
vials. These blanks are not to be opened in the field. They are to be transferred to ±e sample ccr.rairisr
designated for volatile sample storage, and transported with the samples to the laboratory.

FREQUENCY-: 'One trip blank for each volatile organic analysis (601, 602, 624, |8021, etc.) should be
provided per cooler used for storing and transporting volatile sample vials. If a laboratory requires
submission of multiple vials for a method, the same number of vials must be submitted for the trip blank.

11.1.2 Field Blanks !
!

PURPOSE: Field blanks are used to evaluate the effects of on-site environmental contaminants, the
purity of reagents used as preservatives or additives, and the general sample collection techniques. Field
blanks are recommended for all parameters but are not mandatory.

PREPARATION: Field blanks are prepared qn-site by filling the sample containers) with analyte-free
water, adding preservatives, sealing die containers and completing the appropriate documentation. The
field blanks must be handled in the same manner as the sample group for which it was intended (i.e.,
blanks must be stored and transported with the sample group).

FREQUENCY: One field blank per parameter group per day or at a frequency of 4% of the samples in
the parameter group per day, whichever is greater.

11.1.3 Equipment Blanks

PURPOSE: Equipment blanks are recommended if sampling equipment is field-cleaned. These blanks
are used to.detennine the effectiveness of field cleaning procedures as well as to reveal those sources of
contamination that may be found in a trip blank. Equipment blanks must be collected and analyzed for all
parameter groups and matrices.

PROCEDURE: The final rinse water (analyte-free) shall be rinsed on or through the sampling
equipment, whether pre-cleaned or field cleaned, collected, and placed in appropriate preserved
containers. These blanks must be stored and transported with the samples

FREQUENCY: When less than five samples of a similar matrix are taken, cue equipment blank
prepared on-site for pre-cleaned or field-cleaned equipment should be collected and analyzed for each
parameter. When five to ten samples of a similar matrix are taken, one equipment blank should be
collected on field-cleaned equipment or one on-site blank should be collected in pre-cleaned equipment if
no equipment is cleaned in the field.
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For sampling events involving ten or more samples, a minimum of one blank should be taken on pre-
cleaned equipment or at the rate of 5% (whichever is greater) of the samples in each analyte group for all
matrices. One blank should be taken on field-cleaned equipment or at the rate of 5% (whichever is
greater) of the samples in each analyte group for all matrices.

11.1.4 Field Duplicates

Field duplicates are taken, analyzed, reported and invoiced as required. A minimum of one duplicate for
10% of samples should be taken for all parameter groups and matrices to be collected and analyzed.

11.1.5 Field QC Summary

The recommended frequency of field blanks and duplicates is summarized below:

No.
Samples

10+

5-9
<5

Pre-cleaned
Equipment Blanks

Minimum of one, then
5%
One*
One*

Field-Cleaned
Equipment Blanks
Minimum of one,
then 5%
One*
One*

Trip Blank
(VOCs)

One per cooler

One per cooler
One per cooler

Duplicates

Minimum of one, then
10%
One
Not required

* Note: For nine or fewer samples, one equipment blank is recommended from either pre-cleaned or
field-cleaned equipment

If any equipment is cleaned in the field, the blank should be taken from the field-cleaned equipment.

11.2 Laboratory QC Checks

The*laboratories employ control samples to assess the validity of the analytical results. Determination of
the validity of sample results is based on the acceptance criteria being met by the control samples. The
acceptance criteria for each type of control sample are defined in the appropriate SOP. These acceptance
criteria are per method requirements or calculated annually from historical data.

Matrix spike results will be utilized for laboratory control when specified by the method. If matrix spikes
are out of control, or control is based on laboratory control standards (LCS), then LCS results and method
control criteria will ultimately be used to accept or reject the analytical batch. Clients are requested to
provide sufficient sample for matrix spikes and are invoiced for matrix spikes.

For CLP protocols or other cases (i.e., when mandated by client or project specific QAPP) where "sample
specific" (non-batch) QC is required, matrix spike/duplicate analysis will be conducted on replicate
samples provided by the client. In all other cases, matrix spikes will be on a batch-specific basis (not
client-, project- or sample-specific basis).

When possible, aliquots for matrix spikes are taken from the same container as the field sample. In some
cases with liquid samples, this is not possible, i.e., semivolatile extractables. oil and grease, TPH, etc.
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The control samples are analyzed in the same manner as the field samples. QC check samples include the
following and are analyzed on an analytical batch frequency unless otherwise stated

• Quality control check sampleg are analyzed in duplicate semiannually. These samples are
analyzed as blind samples (e.g., WP and WS studies). See section 14.3. 1.

• Quality control check standards are analyzed at a frequency equivalent to 5% of the samples in
the analytical batch (or at a minimum of one in every 20 samples) in or^er to verify the analysis.

• Continuing calibration standards are analyzed at a frequency equivalent to 5% of the samples in
the analytical batch (or at minimum of one in every 20 samples). Alternatively, the Qualitv
Control check standard may be used to satisfy this requirement. At least one of the checks is a
standard at a concentration of 1 - 2 times the laboratory practical quantitation limit (PQL) or
reporting limit (RL).

An analytical batch is defined as a group of field samples which are processed as a unit If the number of
field samples in the group is greater than 20, each group of 20 samples or less is handled as a separate
batch.

Other QC check samples are analyzed for performance evaluations' or as part of internal or external audits
as given in Section 14. • : . : . . - . • • . ! . ;

If QAPP or agency QC requirements are more stringent than:thtf general procedures given below, QAPP
or agency QC requirements are followed. " "" ":

11.2.1 Organics

Method Blanks: A method blank will be analyzed for each batch of samples.

Lab Control Standards: A blank spike or lab control standard (LCS) .will be processed and analyzed (per
method requirement) with each batch of samples (except for CLP protocols and other methods which do
not require an LCS). For drinking water samples, analyte spike concentrations will be at or near reporting
limits as specified for lab-fortified blanks in the 500 series methods. A lab control standard duplicate
(LCSD) will be prepared and analyzed if sufficient sample is not supplied for the MS/MSD or duplicate.

Surrogates: Appropriate surrogate(s) (see Tables 5.1 and 5.2) will be added to all samples, standards and
blanks.

Matrix Spikes: Matrix spikes will be analyzed at a frequency of 5% of samples. If a method does not
specify matrix-spiking compounds, the SW-846 or CLP matrix spiking compounds will be used.
Appropriate matrix spikes will be used for other chromatographic methods in which matrix spikes are not
defined. Matrix spikes containing all method-specified compounds should be analyzed monthly to
generate accuracy and precision limits.

Matrix Spike Duplicates/Sample Duplicates: Duplicate samples or matrix spike duplicates will be
analyzed at a frequency of 5% of samples. In cases where duplicate matrix spikes are used, precision data
are obtained on only the matrix spiking compounds.

NOTE: Unless requested by the client, matrix spikes are not routinely performed on TCLP, SPLP,
EPTOX., or waste dilutions.
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Full List Spikes: For projects that require spiking a laboratory control sample (LCS) or matrix spike
(MS) with all target compounds, re-extraction and/or re-analysis of the samples in the batch will not be
performed if:

1) The recoveries of no more than one (1) compound when 5 to 10 compounds are spiked, two
(2) compounds when 11 to 20 compounds are spiked, three (3) compounds when 21-30
compounds are spiked, or five (5) compounds when more than 30 compounds are spiked are
determined to be outside the control limits, and recoveries for all spiked compounds are
positive. When <5 compounds are spiked all compounds should be within control limits.

2) The recovery of a spike exceeds the upper control limit (UCL) and the compound is
not detected in any sample in the analytical batch.

As indicated in Methods 8260 and 8270, the following compounds have erratic recoveries under the
routine conditions of the preparation and analytical procedures and will not be evaluated for corrective
action nor included in the count (1) above if included in the LCS or MS:

VOC: Acrolein
Benzyl chloride
Carbon disnlfide
2-chloroethyl vinyl ether
Pentachloroethane

SVOC: Aniline
Benzidine
Benzole acid
Hexachlorocyclopentadiene
HexachloTophene
Kepone
Alpha, alpha-Dimethylphenethylamine
Methapyrilene
4,4-Methylbis(2-chloroaniline)
p-Phenylenediamine

The above guidance is to used as the default for evaluation of full target spikes in organic analyses unless
other corrective actions are defined in a project-specific quality assurance plan or in an SL pre-project
plan.

11.2.2 Inorganic and General Chemistry

Calibration Blanks: Calibration blanks are non-digested blanks which are analyzed at a frequency of
10% of samples.

Method Blanks: Method blanks should be processed and analyzed with each batch of samples of the same
matrix.

Lab Control Standards: A blank spike or lab control standard will be processed and analyzed with each
batch of samples (except for CLP protocols and other methods which do not require an LCS). A lab
control standard duplicate (LCSD) will be prepared and analyzed if sufficient sample is not supplied for
the MS/MSD or duplicate.
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Matrix Spikes: Matrix spikes will be analyzed at a frequency of 5% of samples.

Matrix Spike Duplicates/Sample Duplicates: Duplicate samples or duplicate matrix spikes will be
analyzed at a frequency of 5% of samples.

NOTE: Unless requested by the client, matrix spikes are not routinely penormed on TCLP, SPLP,
EPTOX., or waste dilutions.

11.2.3 Microbiology

Quality control checks are routinely performed for all microbiological analyses. Strict requirements for
the lab-generated deionized water must be met before it can be used in any testing. Each monitored
parameter, its monitoring frequency, and its acceptance limits is as follows: residual chlorine, monthly, <
I.0 mg/L; trace metals (total Cd, Cr, Cu, Ni, Pb, Zn), annually, < 1.0 mg/L, individual metals < 0.05
mg/L; conductivity, daily < 2.0 umho/cm; heterotrophic plate count, monthly, < 500 CFU/mL; inhibitory
residue, annually or for each new lot of detergent, less than 15% difference between groups; suitability,
annually, ratio between 0.8 and 3.0.

Other laboratory QC practices are utilized to provide accurate microbiological results. Positive and
negative microbiological controls are run with each new lot of medium. Autoclave tape is used to ensure
proper sterilization of sample containers, media, etc. Incubators are maintained aj 35 ± 0.5° C and water
baths at 44.5 ± 0.2° C. Thermometers used for these monitoring purposes are calibrated annually against
an NIST-certified thermometer. Other equipment, such as the dissecting microscope and colony counter,
is maintained in clean operating condition at all times.

Microbiological samples are analyzed in duplicate at a rate of 10% of positive samples. A positive control
sample is analyzed with each batch of coliform samples. A negative control is analyzed at least monthly.
Additionally, all drinking water samples positive for total coliform must be confirmed. For environmental
samples, 10% of samples positive for total colifonn must be confirmed. A completed test for MPN
analysis must be performed on 10% of all confirmed samples or at least quarterly.

Blanks are routinely analyzed with microbiological samples. For membrane filter analyses, 'Sterile
dilution water blank is run initially, after every 10 samples, and at the end of each analytical run. For
MPN analysis, sterile dilution water is added to a lauryl tryptose broth tube for a blank for each analytical
run.

II.2.4 Radiochemistry

Background Count: Background counts are obtained at a frequency of once per day for gross alpha,
gross beta and radium 228; and determined for each flask prior to sample introduction for radium 226.

Method Blanks: Method blanks are analyzed at a frequency of 5% of samples of the same matrix.

Lab Control Standards: Lab control standards are analyzed with each batch of 20 samples of the same
matrix.

Matrix Spike/Matrix Spike Duplicate or Sample Duplicates: These are analyzed with each batch of 20
samples of the same matrix.
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11.3 Routine Methods Used to Assess Precision and Accuracy

A system for assessing precision and accuracy through tabulation (manual or electronic) is initiated for
each parameter upon method validation. Control calculations are based on procedures in The Handbook
for Analytical Quality Control in Water and Wastewater Laboratories (EPA, 1979) and contain both
"warning limits" (+ 2 standard deviations) control charts and "control limits" (± 3 standard deviations).
Control limits are updated annually for alt parameters. A minimum of ten data points is used to update
these limits. Formulas used for calculations of precision and accuracy are provided in Section 5.0.

11.4 Method Detection Limits and Reporting Limits

Method detection limits (MDLs) are determined annually in accordance with the procedures in SW-846
and Appendix B of 40 CFR Part 136. This procedure includes analyzing seven or more (40 CFR Pan
136) or a minimum of three (SW-846 Chapter One) prepared spikes or standards in reagent water at
levels 3-5 times the estimated detection limit The standard deviation of the replicate measurements is
calculated, and the MDL is computed by multiplying by the appropriate Student's t value (n-1 degrees of
freedom) for the appropriate 99% confidence level (for seven replicates, t = 3.14).

The MDL calculated by the procedure described above is defined as the minimum concentration of a
substance that can be measured in reagent water and reported with a given confidence that the analyte
concentration is greater than zero. SL makes no claim that the MDLs determined by this statistical
procedure are obtainable in environmental samples.

For other protocols (i.e., Contract Laboratory), other procedures are used to estimate detection limits.

Since MDLs are based on the analyses of standards in reagent water, they may not be useful in reporting
data for environmental samples; therefore, practical quantitation limits (PQL) or reporting limits (RL) are
typically used for reporting a non-detected parameter. Reporting limits are defined as the lowest level that
can be reliably achieved within specified limits of precision and accuracy during routine laboratory
operating conditions and are determined to be the lowest concentration standard or the sample equivalent
of the lowest concentration standard in the initial calibration.

The method detection limits and reporting limits are determined annually by the Corporate QA Manager
in conjunction with Corporate Management and the division laboratory directors, laboratory managers,
and QA Officers, from the data submitted by the four Savannah Laboratories' divisions.

Reporting limits "for radiological analyses are from recommended values in EPA 40 CFR Chapter 1 (7-1-
93 Edition) Section 141.
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12.0 DATA REDUCTION, REVIEW, AND REPORTING

12.1 Introduction

In order to provide the highest quality data possible, an extensive system for sample custody, data reduction, review, and reporting
has been implemented.

12.2 Sample Custody

Upon receipt of the samples, the custody forms are checked against the sample identifications listed on the containers by the custody
technicians, and a unique SL log number is assigned to each sample group. Any discrepancies are noted, including cooler
temperatures, broken bottles and/or misidentified samples. Clients should be immediately notified if discrepancies exist.

After receipt, the samples are delivered to the appropriate laboratory sections where the samples are checked for proper preservation
and this information is recorded in bound notebooks when applicable. When necessary, the samples are then stored in refrigerators
that are monitored for temperature.

12.3 Organization and Initiation of Sample Analyses

The key to Savannah Laboratories' sample flow, analysis, data/QA review, archiving, and reporting system is the single LIMS
network which controls the day to day production of the laboratories. This system, which is summarized in Figure 12.1, provides
project manager* QA personnel, and all analysts immediate information on the status of any sample in all five facilities. This

m schedules and prioritizes all work, provides a nwftjmigin for sample tracking, review of reportables and QC data, generation
and invoices, and archiving of all reports and associated QC data. The policies and procedures for the LIMS and other

nputer systems are described in the current revision of the Savannah Laboratories' Software Quality Assurance Plan.

Upon receipt of custody forms, the project manager instructs data management personnel to log the sample analysis request and
identification into the LIMS. The LIMS is based on an ADDS Mentor 7000 computer (NCR) which links the laboratories via
telephone multiplex This enables any project manager, section manager, QA manager, laboratory director, or analyst with authority
to access and check the status of all projects.

If special handling or data packaging is required, the QA department and the laboratory receive copies of the custody forms and
computer acknowledgments or a preprqject plan. A sample delivery group (SDG) sheet is established and distributed to all affected
departments including the various laboratory analysts, project managers, and section managers.

After the sample analysis request is logged into the LIMS and approved, the LIMS generates worksheets which are printed and
distributed.

12.4 Sample Analysis and Data Reduction

Through the use of the worksheets and/or SDG sheets, the samples are prepared following the procedures given in each of EPA's
approved methods. The preparation information is recorded in signed notebooks throughout the laboratory
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12.4.1 Data Reduction

Most sample concentration results are read directly from instrumentation without further reduction or calculations. Dilution factors
are applied upon the dilution of samples having concentrations above the calibration range.

In many cases, these are input into the instrument computer and correct results are calculated automatically. In other case* a
manual calculation may be made. Soil/solid waste concentration results for all laboratory sections are calculated on a crv weight
basis, prior to reporting, by dividing the instrument result by the fractional dry weight.

Other than the cases discussed above, data obtained by the following method/instrument are directly reportable: GC, GC/MS
metals, general chemistry automated colorimetry, TOC, DO, turbidity, and pR

Data from methods requiring reduction prior to reporting include titrimetric methods, BOD, COD, conductivity, manual UWVIS/IR,
residue, TOX, and radiochemical parameters.

Table 12.1 gives equations used in computer-controlled instrumentation for data reduction as well as equations used for the manual
calculation of reportable concentration results.

The laboratory raw data containing the instrument-generated reports, manually calculated results, and all supporting preparation,
calibration, and analytical data are retained at the individual work stations until reports are issued unless additional handling or data
packaging is required.

All pH and conductivity meters should be temperature compensated. Cell constants for field conductivity meters are determined by
laboratory personnel annually as given in Section 9.4.2. Field conductivity is calculated as given in Table 12.1. All other field data
are read directly from instrumentation.

Bound field notebooks are used for documentation of required data reduction. Calculations are recorded in waterproof ink.

12.4.2 Chromatographic and Data Hie Identification

Chromatograms and data files are given a unique alphanumeric identification by the chemists initiating the analyses in each section
where appropriate. These file identification numbers reflect either the date the sequence was initiated (GC sections), the order in
which the samples were analyzed (GC/MS sections), and/or the sample identification and log numbers given by the client and listed
on the LIMS.

12.5 Data Transfer and Review

12.5.1 Data Transfer to LEWS

The analytical results are entered on the department worksheets after review or by direct electronic transfer from the instrument data
system. After the data are entered into the LIMS, they are checked against the information entered into the LIMS for transfer errors
and anomalies.
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TABLE 12.1

SUMMARY OF EQUATIONS USED IN CALCULATIONS

Equations
:N/A Extractables by GC/MS [Internal Standard Method (625 and 3270)]

RRFs « relative response factor of standard
A, m area of standard (area counts)
AM » area of internal standard (area counts)
CM » concentration of internal standard (ug/ml)
C, = concentration of standard (ug/ml)

A C V
Water cone (ug/L) = — 2. x — £_ x JL x DF

V, * final extract volume (ml)
V, * initial sample volume extracted (L)
OF » dilution factor

A, C~ V, i
Soil cone, (ug/kg) « s x ^ x / x x x DF

Aa RRFS W^ (Solids x 0.0!)

Ww « weight sf sample extracted (Kg)

RsDortinq Units
Llauld

ug/L
(c- rng/L)

1

Solid |

ug/Kg
(or ma/Kg)
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TABLE 12.1

SUMMARY OF EQUATIONS USED IN CALCULATIONS

Equations ^Reporting Units
VOCa by GC/MS and GC Liquid Solid

A W
' Relative Response Factor (RRFJ = —1 x __£

AS Ws

A,
A,
Wa
W,

* area of standard (area counts)
* area of internal standard (area counts
* weight of internal standard (ug)
« weight of standard (ug)

Water cone. (ug/I) . •£* x - T« - DF

v

DF
Vi

> dilution factor
' sample volume purged (L)

Soil cone, (vg/kg-dw) = 1 x " x SL00 ' A nni- **» 0.01)

_W« » Weight of sample purged (Kg)

ug/L
pr mg/L)

ug/Kg
(or me/Kg)

Pesticldea/PCBa and Other GC Procedures Liquid Solid

Response Factor (RF) = ug °fstandard

peak area

Water cone., (uglL) - RF x pea* area x x
* r r/ r/

v,
v,

1 initial sample volume (L)
1 flnal extract volume (ml)
1 injecScn volume (ml)
! dilution factor

Sediment cone., (ug/kg-dw) = RF x peak area

weight of sampie extracted (Kg)

(w^Ksoiids x O.OIXF;

ug/L
(or mg/L)

ug/Kg
(or mg/Kg)
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!

TABLE 12.1 i

SUMMARY OF EQUATIONS USED IN CALCULATIONS j|

Equations
Metals

Water cone. (mg/L) * — — —
m

/ * absorbance ,̂
II b « y intercept from calibration curve (absorbance)

m * slope from calibration curve (absorbance/(mg/ml)
I V, cvolurn of digest (ml)
I V, = volume of sample (L)

OF * dilution factor
II , Y

Soil cone, (mg/kg-dw) = ^ —— x — £.
II m ml

W« * weiahtofsamD.v :'<g)

ixIfxDF

" x £F
(%solids x 0.01)

UV/V1S and IR Procedures

Water cone. (mg/L) = — —
m

y * abse-toance,,, -
b *y intercept from calibration curve {absorbance)
m « slope from calibration curve (absorbance/(mg/ml)
V. • final digest volume (ml)
V, s volume of sample (L)
DF » dilution factor

|| h V
[I ^VirY /*I>T^ (mfflJr<?—fj\ti\ K ' x '

! Ww = weight of sample (Kg)

b vf— x —L x DF

, (%so/ia!f * 0.01)

Reportina Units

Llauid Solid

ug/1 ug/Kg
(or mg/L) (or mg/Kg)
mS^ rng/Kg
(or ug/L) (or ug/Kg)

Liquid Solid

mg/[. mg/Kg

'
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TABLE 12.1

SUMMARY OF EQUATIONS USED IN CALCULATIONS

Equations Reporting Units

General Titrimetric Procedures Liquid

Analyte. mg/L = N«—. x Titer xeq. wt. x 10CO
Vol. of sample titrated

mG/L

BOD Liquid

BOD, mg/L = flnt DO - Final DO^ - Seed Correction Factor
Vol. fraction of sample

mg/L

Liquid

COD, mg/L = (Blk titer - sample titer) x NFj>, x 6000
Vol. of sample, mL

mg/L

Conductivity Liquid

Cell constant! 1000
Observed conductivity of 1000 - uS/cm std.

|jS/cm ,

Residue Liquid

Residue, mg/L = Total wt. - Wt. of dish or filter
Vol. of sample, L

mc/L

TOX Liquid Solid

TOX, pg/L = (C, + C2 - 2C3) x 1000 mL
Vol. of sample

", = instrument reading cf 1 column
= instrument reading of 2 column

^*i - instrument reading of blank column

TOX, mg/kc = instrument reading x.
pL injected dry wt. fraction

mg/L ma/Ko
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SUMMARY OF EQUATIONS USED IN CALCULATIONS

Equations

Gross Alpha, Gross Beta

Gross a or 3 = (com samole - com backcround) (1 000)
(2.22)(E,)(samp[e volume in mL or sample mass in mg)

E, = counting efficiency

Countinq error = fA + B>*M.96H10001
(2.22)(E1)(sample volume in mL or sample mass in mg)

A = gross counts/(count time in min)2
B = background counts/(count time in min)2

Radium 226

Ra-216 ^ C*Zt>
(2.22)CE)W(1 - e •"')(« "*)(! - «""')

C = net count rate
E = calibration constant for system and scintillation cell
V = sample volume in liters
t, = elapsed time (days) between first and second de-emanations, and z = 0.181

days'1
\z = elaosed time (h) between second de-emanation and counting, end z = 0.00755

n'1
tj = counting time (min), and z = 1 .25x1 0" h'1
z = decay constant for Radon 222

Reportinq Units

Liquid

pCi/L •

Liquid

pCi/L

(

Solid

pCi/g

'
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TABLE 12.1

SUMMARY OF EQUATIONS USED IN CALCULATIONS

Equations Reporting Units
Radium 228 Liquid

E
V
R

z
t.

rta-228
C x rr,

- e

= net count rate
* counter efficiency for Actinium 228
= sample volume in liters
= (fractional chemical yield of yttrium carrier (fractional chemical yield of barium
carrier)
= decay constant for Actinium 228 (0.001884 min'1)
* ingrowth time (min)
= time interval between first yttrium hydroxide precipitation and start of counting
time
~ counting time interval (min)

pCi/L

Tritium pCi/L

Tritium = 1000
2.22 sample size (mis)

Net count rate in disintegrations/minute

Data for solid or semisolid samples are reported on a dry weight basis.
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12.5.2 Data Review

Laboratory analytical results are reviewed by a second analysts or a section supervisor. Prior to entering the reponable data into the
LIMS, laboratory raw data have been reviewed, stamped, and signed to ensure that all of the method specifications have been met"
This includes checking the extraction, digestion, distillation, and other preparation logs, as well as ensuring that all precision and
accuracy requirements are addressed, and all steps of the analyses have been completed. If any problems arise durir.2 the analvsis of
the sample batch, it is the responsibility of the analyst and the section supervisor to bring this to the attention of the project manager"
section manager, and QA manager through a written corrective action report.

The field/sampling manager is responsible for data review of all field-generated data. This includes verifying that all field
descriptive data are recorded as per Section 6, that all field calibration requirements have been met as per Section 9, that all field QC
data have met criteria given in Section 5, and that field data are entered accurately on worksheets.

Data flags are used on reports as needed to inform the project manager and the client of any additional information that mieht aid in
the interpretation of .the data. The data flagging system incorporates data qualifiers which are similar to flags specified in the
Contract Laboratory Program protocols, as well as additional flags used to help explain batch specific events.

When data acquisition and reporting have been completed, the project manager reviews and prepares the final report. Because the
project managers have extensive experience in evaluating analytical data, they have developed both objective and subjective
techniques for data review. Each value reported is reviewed in the context of the respective environmental matrix and all available
QC/QA data. Outliers or other abnormal values are carefully scrutinized, and samples are reanalyzed if the abnormalities cannot be
explained. Where there are cases in which the results from spiked samples suggest interferences, attempts are made to remove the
interferences, or alternate analytical procedures are used. If the interference problem cannot be resolved, the data are flagged and/o
a narrative is included with the report.

12.5.3 Special Project or Data Package Review

If special handling and/or data packages are requested by the client, QA personnel also review the project report and the raw data.
This includes checking that holding time requirements are met, checking calibrations, reviewing all quality control data and/or
control charts, and initiating any corrective action or reanalyses that might be appropriate.

12.6 Reporting

The final report is printed and signed by the project manager after all review has been completed. The data flags that may appear
in a project report are defined on the signature page, and any additional comments are also footnoted on this page.

If requested by the client or a project specific QA Plan, custom reports or CLP data packages with diskette deliverables can be
provided. If data packaging is requested, a paginated data package is provided in addition to the project report. The format of the
project report and/or data package can be adjusted to meet the needs of the client. All LIMS reports can be downloaded onto
diskettes or to most clients' computers.
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12.7 Data Storage

The procedures and policies for raw data retention are described in SL SOP QC16: Analytical Records Mcimatmd by SL and
summarized briefly as follows. After the projects are completed, the data are transferred to a secured area and filed chronologically
by laboratory section in boxes and maintained for five years or the term specified in a client contract. In cases where data are
reviewed on a computer screen, and a tape back-up system is available, electronic files of data are stored on tape in lieu of paper
data for a period often years. If the data are to be purged to the client or need to be separated from the general raw data files, the
data can be boxed, labeled and stored in a separate secured area. Keys to the data storage areas are retained by the QA staff and the
section/department managers.

All in-lab data generated by computer systems are stored to tape or on hard disk, when the capability exists. The tapes are labeled
and stored at the individual work-stations or maintained by a data systems manager and serve as the lab's raw data files.

Hard copies of all LIMS reports are maintained for five years in client files. All LIMS reports and associated QC data are kept for a
minimum of three years on the LIMS hard diskettes and/or magnetic tape. All data on the LIMS are backed up daily on magnetic
tape.
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13.0 NONCONFORMANCE AND CORRECTIVE ACTION PROCEDURES

A nonconformance is defined as any occurrence that prevents the lab from delivering data that are
compliant with the control criteria published or incorporated by reference in an applicable quality
assurance plan. The non-confonnance report (NCR) form (Figure 13.1) is used to document
nonconformance conditions and to specify the necessary action(s) taken to correct the specific problem.
The corrective action report (CAR) form (Figure 13.2) is used in situations where a recurring problem or
breakdown in systems is observed and warrants a more thorough investigation than a single event NCR.
CARs may be initiated from:

a specified NCR

an observed trend or frequency of events that warrant corrective action

an audit finding

Savannah Laboratories will abide by all reasonable corrective actions generated from documented findings
by agency audits

Some situations that develop and require formal documentation may not be appropriate for an NCR and
CAR. Some of these anomalous situations are detailed on the Anomaly Report (Figure 13.3).

The status of all NCRs and CARs are tracked in registries located in various departments or centrally
located in the lab. Summaries of the NCRs and CARs are provided to the Lab Director and management
periodically so that overall trends in nonconfonnances and corrective actions can be evaluated. The
procedures for preparation, tracking and disposition of NCRs, CARs, and Anomaly Reports are given in
SL SOP CA85: Nonconformance and Corrective Action Procedures.

Table 13.1 summarizes the checks, the acceptance criteria, and the recommended corrective action for
various QC activities. This table and SL SOP AN02: Analytical Batching are used to evaluate sample and
batch QC.
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Initiated by:

Nonconfonnance Report (NCR)

Daw initiated:_______ Client:___

Issuing depanment/(division):.

Project/SDG*_________

Project nianager/(division):

Sam?le(s) affected:.

NCR?!

_ Method:.

Batrr.ID:

>fonconfcnnance condition:
Indicate and describe details,(if necessary)

describe reason probleni occurred (root cause):

Action taken (add draft if uowry):

PM Initials/date: TM/DM/PS Initials/date:
Result of action taken in 2, above (>dd detail) ifiuecauy):

Case Narrative Comments (if necessary)

Initials/date:

C Holding tine
C Caiinrcp~c Fniurt
C ICSfMS
C Method blank
0 Ciiibraion
Q Inttmii jundirds
C Surrojma
0 Other

0 Proceed t
0 Reprep/reuulyze
0 DonotuwJyze
Q Cue nnrKive (dUeuu in Sen.
0 No tctiaa taken CJuitify)

0 Reprtp/reaiulyiu «ccept»bl.
C Reprep/reanalynj agrea w/ ohgiciJ
0 Other

Close-out:
Additional corrective action required to prevent recurrence? C YES D NO
If YES, initiate corrective acuon report (CAR): CAR !rJ'ja:sc *: _____

Closed bv: Date:
Original to TM/DM; Copy to PM; Copy to Rr (QC levei III/IV oniy)

FANC24:l2.03.96:0
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FIGURE 13.2

Corrective Action Report (CAR)

CAR #;_________ Initiated by/date:_

Lab Director attn. requested? Q Yes D No (if yes, copy LD after completing section 1. t>?iow]

Resscnsicie 7M/DM - sumrr,srie non-ccnfcrrnsnce inccent and comments:
1

State root cause
2

Initials: Date:
CORRECTIVE ACTION

Assigned To:____________ Target completion date:.
Corrective action has been completed on (date):_______
By (Initials):

QA Deoartment Comments
4

By (InitlalsV Date:
| Follow-up dates / comments (If r,o comments, Indicate as 'none')

' initial

2 weak

2 month

D Add to internal avstems checklist?
PANC35:03. M.97:1
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ANOMALY REPORT

Date: Lcg#: Sample ID: Clier-i:

Dept: __EX __ GE _

CU SG SM

LC __ ME

VG __ VM

•3 i

AI
Analysis:

I

I Rsponec by:
i

Anomaly:
- Sample matrix is different than indicated by log-in. Loosed in as

Waur
Soil
Oil

Best descr.bed as
Water
Non-aqueous liquid
Soil
Sludge
Oil
Product
Other ____

other
- Sample was received with inadequate preservation, and was preserved upon receipt
- Sample received in an incompatible sample container. __ glass ___ plastic
- MS/MSD failed while the LCS/LCSD passed criteria, fora drinking water parameter. Method indicates data flagging.
- Target analyte(s) detected in drinking water sample. (Describe below)
- Sample exhibits gross non-homogeneity. (Describe below)
- Insufficient sample received for analysis.
- Data flag may be needed. Discuss with DM/LM before reporting.
Other______•____________________:_______________

Custody: •ALWAYS ATTACH A COPY OF COC WITH HIGHLIGHTED DEFICIENCY
Sample description discrepancy between COC & Container
Sample container breakage

" Cooler temp >6EC or frozen
Sample received not listed on COC

- Custody seals broken '
~ Incomplete COC
- Sample container partially filled
- Improperly preserved sample

Comments:
Client Notified:
Contact:

-Yes -No

Date:

Resolution:

Route to:
Division PM:

Other Div. PM: SL ML NL FL TL EL

FAN038:04.08.97:3
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TABLE 13.1CORRECTIVE ACTION
QC Activity

GC/MS tuning
Initial calibration standards

Continuing calibration
standard
Calibration blanks

Method blank

Surrogate recovery (GC/MS
semivolatiles)

Surrogate recovery (GC/MS
volatiles)
Surrogate recovery GC or
LC
Matrix spike recoveries

Lab control standard (LCS)
recoveries

Precision of MS/MSD or
sample duplicate -

Internal standards
(organics)
Trip blanks
Field Blanks
Equipment blanks
Field duplicates

Microbiology + and -
controls for media
Microbiology duplicates

Acceptance Criteria
Section 9.0
Section 9.0

Section 9.0

< RL or QAPP/Method-
defined criteria (for CLP
procedures, use SOW
guidelines)
<RL or QAPP/ Method-
defined criteria (for CLP
procedures, use SOW
guidelines)

Tables 5.1 • 5.8, or program/
project specific. One acid and
one base may be out of criteria,
provided all surrogates are in
control in LCS
Tables 5. 1-5.8, or
program/project specific
Tables 5. 1-5.8, or
program/project specific
Tables 5. 1-5.8, or
program/project specific
Tables 5. 1-5.8, or
program/project specific

Tables 5. 1-5.8, or QAPP
Specific (used for evaluation
but not control unless specified
by the method)
Method or protocol-required
limits
SRL
SRL
SRL
Follow project/program
requirements
Should be + and -, respectively

RPD with established limits

Recommended Corrective Action
Do not analyze samples unless criteria are met.
Reanalyze standards. If still unacceptable, remake
standards or instrument corrections.
Reanalyze standard. If still unacceptable, remake
standards, or recalibrate.
Reanalyze calibration blank. If problem, determine
source of contamination and reanalyze. Re-
calibration may be required..

Reanalyze method blank. If problem, determine
source of contamination. If necessary or possible, re-
prep and re-analyze. Do not re-prep and re-analyze
if no sample in batch or report contains the
analyte(s) detected in the method blank. For SW-
846 analyses, do not reanalyze if the method blank
level is less than 5% of the regulatory limit or less
than 5% of the lowest sample concentration .
Follow method guidelines.

Follow method guidelines.

Check for possible matrix interferences or other
causes and follow method guidelines.
Check for possible matrix interferences or other
causes. If still out evaluate LCS.(l)
Check calculations, reanalyze standards, and if 1
necessary or possible, redigest or extract batch and I
reanalyze.(l)
Check calculation. Check for possible matrix |
interference or other causes.

Follow method or protocol guidelines.

Check related method blank for contamination.
Check related method blank for contamination.
Check related method blank for contamination.
Follow project/program requirements

Reject medium.
- Follow agency requirements. {

(1) See Section 11.2.1 for guidance on full list spikes and unstable compounds
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TABLE 13.1CORRECHVE ACTION \

QC Activity

Sample results

External Quality control

Acceptance Criteria
Calibration

Spike criteria limits

Surrogate criteria limits

Defined by the program or
project.

Recommended Corrective Action
If the calibration fails for a target and the
corresponding target is not detected, the results may-
be reported as < RL, if the RL standard is analyzed
and detected.
If a limited list MS or LCS is high biased and no
targets are detected above the RL, results are
reported as < RL. When a full compound spike is
utilized, and the MS or LCS result is high biased,
and the corresponding target is not detected, the
result for the corresponding target is reported as
<RL, regardless of the other targets.
If surrogate recovery is high biased and no target is
detected, the results are reported as <RL.
Defined by the program or project.



Section 14
Revision 0
Date: 01/99
Page 1 of 2

14.0 PERFORMANCE SYSTEM AUDITS

14.1 Internal System Audits

14.1.1 Laboratory Audits

Annual laboratory audits are conducted by the division QA Manager or QA Officer The scope and depth
of the audit are determined according to the requirements of the division. The system audit includes, but is
not limited to:

evaluation of the procedures and items listed on the audit checklist

review of compliance with the SL SOPs

•review of the compliance with this quality assurance plan

review of the training records

review of the nonconformance and anomaly reports and follow up on corrective actions
from previous audits, external audits, or PE samples.

Some items may require more frequent auditing to determine if non-compliant procedures have been
corrected. The internal audit may be performed quarterly for one or two sections with the goal of auditing
of all systems once per year.

A report of the internal systems audit is prepared and submitted to the lab director and to the Corporate QA
Manager by the end of January.

14.1.2 Corporate Systems Audit

A systems audit of each division is conducted annually by the Corporate QA Manager to determine if the
procedures implemented by the SL divisions are in compliance with this quality assurance plan and the
standard operating procedures (SOPs). This is primarily accomplished by the review of the following:

the annual systems audit performed by the division QA Manager or QA Officer ,

the findings and responses to external audits

the results of PE samples

summaries of nonconformance and corrective action taken by the lab.

The annual systems audit is performed by the Corporate QA Manager by the end of February. The
Corporate QA Manager may request additional information or documentation of implementation. If
necessary, the Corporate QA Manager will schedule an on-site evaluation of the division laboratories.

14.1.3 Field Audits

An audit of the field sampling procedures is performed annually. These systems audits are conducted by
the QA Officer, an external auditor, or a regulatory agency. The audit includes all aspects of field sampling
operations. Section 6.0 of this document defines the elements that serve as a basis for this audit.
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14.2 Erternal System Audits

Each laboratory may be certified by a number of state agencies, governmental agencies or private
certification programs. Most of these programs require continuing on-site system audits of the laboratory.
The laboratories submit to these on-sites as required by these certifying agencies and organizations and
respond to any noted nonconformances with corrective actions.

Field system audits are performed periodically by various federal and state regulator)' agencies. Field
sampling and documentation procedures are examined to ensure sampling is performed according to the
agency protocols.

14.3 Performance Audits

14.3.1 Internal Performance Audits

Internal performance audits or evaluations are routinely performed by Savannah Laboratories. Single blind
performance audits are employed for several reasons. One purpose is to provide corrective action for
parameters judged to be unacceptable on WP, WS or other major external performance audits. Periodic
internal perfonnance audits are also used to test parameters that are not routinely tested by external
performance audits. Finally, single blind perfonnance audits are employed to satisfy certain certification
requirements, to satisfy auditors' specific requests for perfonnance audit samples, or provide additional
evidence of data quality to clients with specific questions regarding laboratory performance.

14.3.2 External Perfonnance Audits

All facilities participate in each of the following performance evaluation audits semiannually:

1. U.S. EPA Water Supply Study (WS Series). —
2. U.S. EPA Water Pollution Study (WP Scries).

All facilities participate on an annual basis in a microbiology proficiency testing program.

Additionally, the laboratories participate in several regulatory agency, certifying group, or client requested
performance audits. These performance audits include both single and double blind P.E. samples. Internal
performance audits are logged into the LIMS system and analyzed and reported in the same manner as'
samples. Results from these perfonnance audits are reported to management, agencies, and clients as
required Nonconformance Reports (NCR) and Corrective Action Reports (CAR) are issued when
appropriate.

Results from agency performance audits are supplied to clients upon request.
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15.0 QUALITY ASSTTEANCE REPORTS

15.1 Internal Reports

The QA Officer or QA Manager of each division is responsible for providing quality assurance reports to
the division Lab Director and to the Corporate QA Manager on an anmial basis. The report must include
the following elements:

complete internal audit checklist

summaries of nonconfonnance/correcnve actions frcm routine lab operations

finding and responses to external audits and FE samples with any
nonconfonnance/corrective action initiated

results from all PE samples (internal and external)

These annnal reports will be summarized by the Corporate QA Manager and provided to the President and
Vice Presidents for review by the end of March.

15.2 External Reports

Quality assurance or program reports are made to all required agencies or offices. The scope, content, and
frequency of these reports are generally defined by the agency or office.
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16.0 TRAINING AND QUALIFICATIONS

Savannah Laboratories' greatest asset is its well qualified and trained staff. The duties and responsibilities
of management and staff positions are described in Section 4.0 of this manual. In addition, the
qualifications for each of these positions can be obtained from the Corporate Human Resources Director at
the Savannah Division.

SL SOP CA01 (SL Training SOP) describes the procedures and documentation required to adequately
train the analytical staff. All new employees are required to undergo an introduction to Savannah Labs'
policies described in SL SOP CA10: Procedures for New Employee Orientation.

17.0 DOCUMENTS AND RECORDS

All documentation and records are maintained in accordance with SL SOPs AN45'J,aboratory
Notebooks,CAQ2:Divisional Document Control and Distribution, and CA80:Darc Generation, Entry,
Review, Approval, and Reporting..

Section 12 (Data Reduction, Review, and Reporting) of this manual describes the flow of data through the
laboratory and the SL policy for document and record retention (Section 12.7). SL SOP QC16: Analytical
records Maintained by SL describes the policies and procedures for the retention of analytical records (raw
data and associated QC data).

18.0 PROCUREMENT

The SL policies and procedures for procurement are described in SL SOP CA 45: Procurement.

19.0 QUALITY IMPROVEMENT/MANAGEMENT ASSESSMENT

Savannah Laboratories and Environmental Services, Inc., is committed to quality improvement and
customer service. All aspects of the laboratories operations are monitored and input from clients is
evaluated to determine if present policies and procedures are meeting the objectives defined in Section 3.0
of this manual. The following SOPs have been implemented to address and document quality
improvement

Procurement of Laboratory Materials-SL SOP CA45: Procurement
Analytical Training- SL SOP CA01: SL Training SOP
Client Satisfaction and Complaint Resolution - SL SOP CA95: Complaint Resolution
Non-Confonnance and Corrective Action • SL SOP CA&S-JJoncomformance and Corrective Action
Procedures
Auditing (Divisional and Corporate) - SL SOP CAQ5:Technical and Systems Audits (Divisional and
Corporate)
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1

Semivolatiles - GC/MS
Acenaphthene
Acenaphthylene
Acetophenone
2-Acetylaminofluorene
4-Aminobiphenyl
Aniline
Anthracene
Aramite
Benzidine
3enz(a)anthracene
3enzo(b)fluoranthene
3enzo(k)fluoranthene
Benzo(g,h,i)perylene
3enzo(a)pyrene
Benzyl alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl) ether/2,2'-Oxybis( 1 -Chloropropane)
Bis(2-ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
Carbazole
4-Chloroaniline
4-Chloro-3-methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenyl phenyl ether
Chrysene
Diallate
Dibenz(a,h)anthracene
Dibenzofuran
Di-n-butylphthalate
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
3 , 3 -Dichlorobenzidine
2,4-Dichlorophenol
2,6-Dichlorophenol
Diethylphthalate

Target
Compound

List1

X
X

X

X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X

X

Priority
Pollutant i

List2

X
X

X

X
X
X
X
X
X

X
X
X
X
X
X

X
X
X
X
X

X

X
X
X
X
X
X

X

Appendix TX
List3

X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X

' X
X
X
X
X
X
X
X
X
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Volatile-GC
Method 8021

Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
2-Chloroethylvinyl. ether
Chloroform
Chloromethane
1 ,2-Dichlorobenzene
1,3-Dichlorobenzene
1 ,4-Dichlorobenzene
1 , 1 -Dichloroethane
1 ,2-Dichloroethane
1 , 1 -Dichloroethene
cis- 1 ,2-Dichloroethene
trans- 1 ,2-Dichloroethene
1 ,2-Dichloropropane
cis- 1 ,3-Dichloropropene
trans- 1 ,3-Dichloropropene
Ethylbenzene
Methylene Chloride (Dichloromethane)
Methyl tert-butyl ether (MTBE)
1 , 1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1 -Trichloroethane
1 , 1 ,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
Vinyl Chloride
Xylenes, total

Target
Compound

List1

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Priority
Pollutant

List2
X
X
X
X
X
X

^_ x
X
X
X
X
X
X
X
x-
X
X
(*)
X
X
X
X
X
X
(*)
X
X
X
X
X
X
X
X
(*)

Appendix DC
List3

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

'NA
NA
NA
NA

NA-The volatiles for the TCL and Appendix EX Lists are routinely
(*) These compounds are not on the Priority Pollutant List, but are

analyzed by GC/MS method 8260.
routinely reponed when method 8021 is used.

oo/c*.*in -i-
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OPERATOR LR
DATE 02/07/97
BATCH CU01 MDL'S

QC PROTOCOL PARAMETERS

IF THERE IS AN ERROR
QC SPIKE POSITION
RECOVERY LIMITS <.'/.')
RECOVERY MINIMUM LIMIT (.'/.')
CORRELATION COEFFICIENT C r )
OVERRANGE VOLUME REDUCTION
REPLICATE RSD LIMIT (7.)

RESLOPE AND REPEAT
52
85 TO 115
40
0.995
1
15.0

PROGRAM 17 Cu NO MODIFIER

INSTRUMENT MODE
CALIBRATION MODE
MEASUREMENT MODE
LAMP POSITION
LAMP CURRENT Cm A)
SLIT WIDTH Cnm)
SLIT HEIGHT
WAVELENGTH Cnm)
SAMPLE INTRODUCTION
TIME CONSTANT
MEASUREMENT TIME (sec)
REPLICATES
BACKGROUND CORRECTION
MAXIMUM ABSORBANCE

ABSORBANCE
CONCENTRATION
PEAK AREA
1
4
0.5
NORMAL
327.4
SAMPLER PREMIXED
0.05
1 .0
2
ON

3TEP
MO.

1
2
— »
j

4
j
£,
7

3
i<
10

TEMPERATURE
<'. C ')

135
200
300
500
750
750
2 1 00
2100
2600
45

FURNACE PARAMETERS
TIME GAS FLOW
(sec) CL/min)

15.0
10.0
5 . 0
5.0
15.0
3.0
1 . 0
2 . 0
1 . 0
1 f~\ *~t
O • O

3 . 0
3.0
3.0
3.0
3 . 0
1 . 0
0 . 0
0 . 0
O l'\o . u
T> l~\O . '•-•'

GAS TYPE

NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL

READ
. COMMAND

NO
NO
NO
NO
NO
NO
YES
YES
NO
NO



SAMPLER PARAMETERS
VOLUMES C fl_ 5

SOLUTION BLANK MODIFIER

B1 'K
£ JARD

STANDARD
STANDARD
SAMPLE

S.

MULTIPLE

\^/

SAMPLE

BLANK
3C

3LANK
3C

\\
3LANK
1C

STANDARD
K:

1 20 0
2 20 0
3 20 0
4 20 0

20 0

RECALIBRATION RATE
RESLOPE RATE

INJECT NO HOT INJECT
TEMPERATURE
INJECT RATE

QC PROTOCOL PARAMETE

n t~* cs T ̂ ^ M T\ A c* i^ C1 A TT Fw*'_* ^3 1 rUN̂ jnr̂ .̂ ^ f̂ .ri i d
QC INITIAL STANDARD POSITION
QC INITIAL BLANK POSITION
QC CONTINUING STANDARD POSITION
QC CONTINUING BLANK POSITION
QC STANDARD VOLUME C fl_>
QC STANDARD CONCENTRATION
QC STANDARD LIMITS C7.)
QC SPIKE RATE
QC SPIKE VOLUME < rt_>
QC SPIKE CONCENTRATION
MATRIX SPIKE CONCENTRATION
INSTRUMENT DETECTION LIMIT
REQUIRED DETECTION L III IT

CONC 7.RSD MEAN
ug/L ABS

0 . 0 . 0 . 054

0 . 0 0 . 003

O . O -O . <~> [">O

1 5.0 0.0 0.026

0
0

YES PRE INJECT NO
75
7

[RS Working Standard Lot #_JLiI-£

20 Date Prepared — M,67-V ———
45 te51 Analyst ————— =£ ——————
50
51
20
50.0 ug/L
40 TO 160
0
8
50.0 ug/L
50.0 ug/L
0.3 ug/L
10.0 ug/L

READINGS

0 . 092 0.016
07Feb97 07:37
CONCENTRATION LESS THAN IDL

0.011 -0.004
07Feb97 07:43
CONCENTRATION LESS THAN IDL

0 . 005 -0 . 005
07Feb97 07:47
CONCENTRATION LESS THAN IDL'

0 . 026 0 . 026
07Feb97 07:51

STANDARD
1C

10 .0

50.0 0.3

0.058 0.057 0.059
07Feb97 07:55

0.303 0.301 0.305
07Feb97 07:59



Method: NI Method Report Sat 03-01-97 09:55:54 AM page 1

Atomizer: Furnace
W-'-ix: ULTRAPURE WATER

METHOD INFORMATION **

Default Setup:

Number of Repeats : 2
Flush Time (sec) : 0.0
Auto-Increment Sample Names? No

Auto-print Calibration Curves? :
Analysis Graphics Display \
Auto-print Analysis Graphics? :
Auto-save Analysis Graphics? :

Default File Names:

Analysis Data File
Autosampler Table

NI
ADTOTAB

No
Aborbances & Temp Profile
No
No

Sample Limits Table
Blank (AZ) Limits Table
QC Check Table
Recovery Check Table

LCTAB
BLANKLCT
QCTAB
RQCTAB

INFORMATION **

ut Mode: Concentration
>verride Print Limits? Yes
Override Significant Figures? No
Arnits Table: LCTAB Check? No
Correction Factor: 1

aito-print data?
'ondensed report format?
iUto-store data?
>tore individual repeats?

Yes
Yes
Yes
Yes

leport to:
Screen
Printer

Avgs, Stats, Reps, Checks, Units
Avgs, Stats, Reps, Checks, Units



OPERATOR
DATE
BATCH

G3O F-v-c:.-b c. c: c. 3

LR/MM
02/12/97
CD03 0211J,MDL'S

QC PROTOCOL PARAMETERS

300 /-4-00
1 R:e? !=>•=• ̂

• rrt-sn n

/

IF THERE IS AN ERROR
QC SPIKE POSITION
RECOVERY LIMITS <'/.)
RECOVERY MINIMUM LIMIT C7.)
CORRELATION COEFFICIENT Cr)
OVERRANGE VOLUME REDUCTION
REPLICATE RSD LIMIT (7.)

RESLOPE AND REPEAT
52
85 TO 115
40
0.935
1
20.0

PROGRAM 29 Cd AMM.PHOS.

INSTRUMENT MODE ABSORBANCE
CALIBRATION MODE - CONCENTRATION
MEASUREMENT MODE PEAK AREA
LAMP POSITION 3
LAMP CURRENT (mA) .4
SLIT WIDTH (nm) 0.5
SLIT HEIGHT NORMAL

V_^ WAVELENGTH (nm) 22B.8
SAMPLE INTRODUCTION SAMPLER PREMI
TIME CONSTANT 0.05
MEASUREMENT TIME (sec) 1.0
REPLICATES 2
BACKGROUND CORRECTION ON
MAXIMUM ABSORBANCE 1.00

FURNACE PARAMETERS
STEP
NO.

1
2
3
4
5
6
7
8
9

TEMPERATURE
CO

180
250
500
500
500
2000
2000
2500
45

TIME
(sec)

15.0
10.0
20.0
10.0
2.0
1.0
3.0
1.0
12.3

GAS FLOW
(L/min)

3.0
3.0
3.0
3.0
0.1
0.1
0.1
3.0
3.0

GAS TYPE

NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL

XED

READ
COMMAND

NO
NO
NO
NO
NO
YES
YES
NO
NO



SAMPLER PARAMETERS
VOLUMES <rt_>

SOLUTION BLANK

QC PROTOCOL PARAMETERS

QC STANDARD RATE
QC INITIAL STANDARD POSITION
QC INITIAL BLANK POSITION
QC CONTINUING STANDARD POSITION
QC CONTINUING BLANK POSITION
QC STANDARD VOLUME C fl_)
QC STANDARD CONCENTRATION
QC STANDARD LIMITS <7.)
QC SPIKE RATE
QC SPIKE VOLUME < fl_>
QC SPIKE CONCENTRATION
MATRIX SPIKE CONCENTRATION
INSTRUMENT DETECTION LIMIT
REQUIRED DETECTION LIMIT

MODIFIER

BLANK — 15
•TANDARD 1 15 0

V^JTANDARD 2 15 0
STANDARD 3 15 0
STANDARD 4 15 0
SAMPLE 15 0

RECALIBRATION RATE
RESLOPE RATE

MULTIPLE INJECT NO HOT INJECT
TEMPERATURE
INJECT RATE

0
0

YES
110
7

4
4
4
4
4
4

PRE INJECT NO

20
45
51
50
51
15
5.00 ug/L
40 TO 160
0
&
5.00 ug/L
5.00 ug/L
0.06 ug/L
1.00 ug/L

SAMPLE

BLANK
QC

BLANK
QC

STANDARD 3

CONC
ug/L

0.00

0.00

7.RSD

STANDARD 1 1.00
QC

STANDARD 2 2.00
QC

.00

V^4NDARD 4 10.00
QC

4.8

0.5

0.3

MEAN
ABS

0.333

O.001

O.031

0.061

0. 147

0.276

READINGS

0.665 0.001
12Feb97 15:07
CONCENTRATION LESS THAN IDL

0.001 0.001
12Feb97 15:13
CONCENTRATION LESS THAN IDL

0.032
12Feb97

0.061
12Feb97

0.145
12Feb97

0.030
15:17

0.060
15:22

0. 149
15:26

0.276 0.277
12Feb97 15:31



OPERATOR
DATE
BATCH

QC F* r- -r. t cr- .r •=• 1 R: e=? p •=» ir

LR
02/24/37
AG03 MDL'S

QC PROTOCOL PARAMETERS

-*

IF THERE IS AN ERROR
QC SPIKE POSITION
RECOVERY LIMITS CV.)
RECOVERY MINIMUM LIMIT (V.)
CORRELATION COEFFICIENT (r)
OVERRANGE VOLUME REDUCTION
REPLICATE RSD LIMIT (7.)

RESLOPE AND REPEAT
52
85 TO 115
40
0.995
1
20.0

PROGRAM 27 Ag AMM.PHOS.

INSTRUMENT MODE ABSORBANCE
CALIBRATION MODE CONCENTRATION
MEASUREMENT MODE PEAK AREA
LAMP POSITION 2
LAMP CURRENT CmA) 4
SLIT WIDTH <nm> 0.5
SLIT HEIGHT NORMAL

V, WAVELENGTH Cnm) 328.1
SAMPLE INTRODUCTION SAMPLER PREMI
TIME CONSTANT 0.05
MEASUREMENT TIME (sec) 1.0
REPLICATES 2
BACKGROUND CORRECTION ON
MAXIMUM ABSORBANCE 1.30

FURNACE PARAMETERS
STEP
NO.

1
O

*"\
*J

4
5
6
7
8
9

TEMPERATURE
CO

120
200
800
800
800
2400
2400
2600
45

TIME
(sec)

20 . 0
10.0
15. 0
5.0
2.0
0.9
2.0
3.0
13.3

GAS FLOW
(L/min)

3.0
3.0
3.0
3.0
0.1
0.0
0.0
3.0
3.0

GAS TYPE

NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL

XED

READ
COMMAND

NO
NO
NO
NO
NO
YES
YES
NO
NO



SAMPLER PARAMETERS
VOLUMES </L>

SOLUTION BLANK MODIFIER

- "WK — 20
, .MDARD i 20 o
V-^NDARD 2 20 0
STANDARD 3 20 0
STANDARD 4 20 0
SAMPLE 20 0

RECALIBRATION RATE
RESLOPE RATE

MULTIPLE INJECT NO HOT INJECT
TEMPERATURE
INJECT RATE

0
0

YES
100
9

QC PROTOCOL PARAMETERS

QC STANDARD RATE
QC INITIAL STANDARD POSITION
QC INITIAL BLANK POSITION
QC CONTINUING STANDARD POSITION
QC CONTINUING BLANK POSITION
QC STANDARD VOLUME < fl_ >
QC STANDARD CONCENTRATION
QC STANDARD LIMITS (7.)
QC SPIKE RATE

V_^ QC SPIKE VOLUME < fl_>
QC SPIKE CONCENTRATION
MATRIX SPIKE CONCENTRATION
INSTRUMENT DETECTION LIMIT
REQUIRED DETECTION LIMIT

SAMPLE CONC 7.RSD MEAN
ug/L ABS

20
45
51
50
51
20
5.00
40 TO
0
8
5.00
5 . 00
0 . 03
1.00

2
2
2
2
2
2

PRE INJECT NO

Working Standard Let & TT- 4.

Date Prepared̂  oz..lM̂ -,

Anaivst^ o

ug/L
160

uq/L
ug/L
ug/L
ug/L

READINGS

BLANK
QC

STANDARD 1
QC

STANDARD 2
QC

STANDARD 3
QC

STANDARD 4
QC

0.00

1.00

2.00

.00

10. OO

3.0

0.0

0.4

0.7

0.001

0.040

0.082

0.204

0.389

0.001 0.000
24Feb97 12:56
CONCENTRATION LESS THAN IDL

0.039
24Feb97

0.082
24Feb97

0.204
24Feb97

0.041
13:01

0.082
13:05

0.205
13:10

0.387 0.391
24Feb97 13:15



Method: ASSECLP Method Report Thu 02-20-97 09:58:08 AM page 1

Atomizer: Furnace
Matrix: SOIL AND WASTE WATER "73>•

fHOD INFORMATION **

Default Setup:

Number of Repeats : 2
Flush Time (sec) : 5.0
Auto-Increment Sample Names? No

Auto-pr.int Calibration Curves? :
Analysis Graphics Display :

Auto-save Analysis Graphics?

Default File Names:

Analysis Data File : AFEB971
Autosampler Table : AUTOTAB

Yes
Aborbances ?< Temp Profil

Auto-print Analysis Graphics? : No
No

Sample Limits Table : LCTAB
Blank (AZ) Limits Table : BLANKLCT
QC Check Table : QCTAB
Recovery Check Table : RQCTAB

OUTPUT INFORMATION **

i put Mode:
^—"Jrride Print

Concentrat ion
Limits? Yes

override Significant Figures? No
Limits Table: LCTAB " Check? No
Correction Factor: 1

Auto-print data?
Condensed report format?
Auto-store data?
Store individual repeats'

Yes
Yes
Yes
Yes

Report to:
Screen
Pr inter

Avgs, Stats, Reps, Checks, Units
Avgs, Stats, Reps, Checks, Units



Method: ASSECLP AP/Elements Informat Thu 02-20-97 09:58:08 AM .

Elements : As Se

page 2

Mode : Single Beam Absorption

Integ Time : 1.5 Sec. Delay Time : 1.2 Sec.iteg Type : Peak Area
-taraph Scale: Automatic
Comment : 0.1 ml_ 1.07. Ni to 5mL Sample - PLATFORM TUBE

Furnace Information:

Temp
Ramp
Hold
Purge

Dry
200
r%o
0
Low

Pyrol
900
15
10
Medium

Pyro2
900
0
'••
Low

Atom
2600
0
4
Off

Cl ean
2600

High

Integ Stage :
Deposit Time:

Element
Element Name
Havelength
Bandpass
Lamp Pos.
High Voltage
BKG Method
Lamp Current
Signif Figs

Units

Atom
12.0

Air Ash : Off Auto-Baseline Corr.? Yes Economizer? No
Delay Time: 15 Auto-Deposit Adjust? No

As
As
197.20
1.0
1
Manual Value: 600
SH
norm: 3.0 bkg: 2.5
5
ppb

int Limits Low : 0
_^ int Limits High: 0

Stdzn Method: Multipoint Stdn.
Std Names

A/Zttl: BlankSTD
#2: 5.00STD
#*3: 10.00STD

A/Ctt4: 50.00STD
#5: 100.00STD

Std Cone
=
=
=
=
=

0.00
5 . OC
10.00
50 . 00
100.00

Abs.
s
=
=
=
=

0.
0.
0.
0.
0.

0000
0110
0250
1193
2243

Stdzn Method: Standard Additions
Addn Name Std Addn
#1: ADD1 = 10.00
82: ADD2 = 20.00
tt3: ADD3 = 30.00

Element
Element Name
Wavelength
Bandpass
Lamp Pos.
High Voltage
BKG Method"
Lamp Current
Signif Figs
Pr int Units
Print Limits
Print Limits

Se
Se
196.03
1.0
2
Manual
SH
norm:
5
PPb

Low : 0
High: 0

Value: 642

3.4 bkg: 2.0

Stdzn Method: Multipoint Stdn.
Std Names

'Z*H: BlankSTD
*2: 5.00STD

'. 10.00STD
A/Ctt4: 50.00STD

Std Cone
= 0.00
= 5.00
= 10.00
= 50.00

Abs.
= 0.0000
= 0.0102
= 0.0183
= 0.0918

Stdzn Method: Standard Additions
Addn Name Std Addn
ttl: ADD1 = 10.00
»2: ADD2 = 20.00
«3: ADD3 = 30.00



Method: ASSEPDMG Method Report Thu 01-23-97 10:52:30 AM page 1

'Atomizer: Furnace
Matrix: ULTRAPURE WATER

,.THOD INFORMATION **

Default Setup:

Number of Repeats : 2
Flush Time (sec) : 8.0
Auto- Increment Sample Names? No

Auto-print Calibration Curves? :
Analysis Graphics Display :
Auto-print Analysis Graphics?
Auto-save Analysis Graphics? :

Default File Names:

Analysis Data File : AJAN972
Autosampler Table : AUTOTAB

Yes
Aborbances ?< Temp Profile
No
No

Sample Limits Table : LCTAB
Blank CAZ:> Limits Table : BLANKLCT
QC Check Table : QCTAB
Recovery Check Table : RDCTAB

OUTPUT INFORMATION **

bput Mode: Concentration
«_^erride Print Limits? Yes
override Significant Figures? No
Limits Table: LCTAB Check? No
Cor r ec t i on Fac t or : 1

Auto—print data?
Condensed report format?
Auto—store data?
Store individual repeats?

Yes
Yes
Yes
Yes

Report to:
Scr een
Printer

Avgs, Stats, Reps, Checks, Units
Avgs, Stats, Reps, Checks, Units



Method: A3SEPDMG AP/E1ements Informat Thu 01-23-97 10:52:30 AM page

Elements : As Se

Mode

/teg Type : Peak Area
raph Scale: Automatic

Comment : r/.PD/2'/.MG

: Single Beam Absorption

Integ Time : 2.2 Sec.

NDNPLATFDRM TUBE

Delay Time : 0.6 Sec.

Furnace Information:

Temp
Ramp
Hold
Pur a

Dry
150

0
Med ium

Integ Stage :
Deposit Time:

Element
Element Name
Wavelength
Bandpass
Lamp Pos.
High Voltage
BKQ Method"
Lamp Current
Signi f Figs
Print Units

int Limits
_ ^int Limits

Atom
1O.O

As
As
•197.20
1.0
1
Manual
SH
norm:
5
ppb

Low : 0
High: 0

Pyrol Pyre;
900 89O
15 1
10 1
Med i urn Low

Air Ash : Off
Delay Time: 12

Cl ean
26OO

Atom
2200
0 -
4 3
Off High

Auto-Baseline Corr.? Yes
Auto-Deposit Adjust? No

EC on om i z er ? No

Value: 621

3.4 bk-g: 2.5

Stdzn Method: Multipoint Stdn.
Std Names

A/Zttl: Blanks*
tt2: 5.00
#3: 10.00

A/C#4: 50.00
#5: 100.OO

El ement
El ement Name
Wavel ength
Bandpass
Lamp Pos.
High Voltage
BKG Method
Lamp/ Current
S i g n i f Figs
Pr int LJn its
Pr int Li mi t s 1
Pr int Limits \

Std Cone
ro = o.oo

= 5 . 00
= 10. 00
= 50 . 00
= 100.00

Se
Se
196. 00
1 . O
2
Manual Val
SH
nor m: 3.4
er
-!

ppb
_ow : 0
-Ugh: 0

Abs.
= 0.0000
= 0.0092
= 0.01S3
= 0.0941
= 0.1834

Stdzn Method: Standard Additions
Addn Name Std Addn
ttl: ADD1 = 10.00
tt2: ADD2 = 20.00
#3: ADD3 = 30.00

645

bkq: 2.2

Stcisn Method: Multipoint Stdn.
Std Names

•tt l: BlankSTD
»2: 5.00

A/C#4:
10.00
50.00

SI
—
=
=
=

,rJ Cone Abi
0. 00 = (
5 . 00 - '.
1 0 . 00 = t
50 . 00 = (

). 0000
>. 0079
1.0152
). 0770

Stdzn Method: Standard Additions
Addn Name- Std Addn
*H : ADD1 = 10.00
tt2: ADD2 = 20.00
#3: ADD3 = 30.00



Method: PBTLAF Method Report Wed 02-12-97 09:17:53 AM page 1

•miser: Furnace
rix: 1 % HN03 IN DI WATER

METHOD INFORMATION **

Default Setup:

Number of Repeats : 2
Flush Time (sec) : 7.0
Auto-Increment Sample Names? No

Auto-print Calibration Curves?
Analysis Graphics Display
Auto-print Analysis Graphics?
Auto-save Analysis Graphics?

Default File Names:

Analysis Data File
Autosampler Table

BFEB971
ADTOTAB

Yes
Aborbances & Temp Profile
No
No

Sample Limits Table
Blank (AZ) Limits Table
QC Check Table
Recovery Check Table

LCTAB
BLANKLCT
QCTAB
RQCTAB

INFORMATION **

Output Mode: Concentration
Override Print Limits? Yes
Override Significant Figures? No
Limits Table: LCTAB Check? No
Correction Factor: 1

Auto-print data?
Condensed report format?
Auto-store data?
Store individual repeats?

Yes
Yes
Yes
Yes

Report to:
Screen
Printer

Avgs, Stats, Reps, Checks, Units
Avgs, Stats, Reps, Checks, Units



Method: PBTLAF AP/Elements Inforroat Wed 02-12-97 09:17:53 AM page 2

*"' -ments : Pb Tl

twde : Single Beam Absorption

Integ TimeInteg Type : Peak Area
Graph Scale: Automatic
Comment : MODIFIER 10 % NH4(P04)/MATRIX 1 % HN03

Furnace Information:
Dry Pyrol

Temp 150 350
Ramp 10 10
Hold 0 0
Purge Low Medium

3.0 Sec. Delay Time : 0.9 Sec

Pyro2
650
15
5
Medium

Ato
210
0
3
Off

Clean

3
High

Integ Stage : Atom
Deposit Time: 8.0

Air Ash : Off Auto-Baseline Corr.? Yes Economizer? No
Delay Time: 10 Auto-Deposit Adjust? No

Element
Element Name
Wavelength
Bandpass
High Voltage
BKG Method
Lamp Current

if Figs
Units

Pb
Pb
283.30
0.50
700
SH
norm: 2.0 bkg: 1.5
5

_^ ppb
I nt Limits Low : 0
Print Limits High: 0

Stdzn Method: Multipoint Stdn.
Std Names

A/Ztfl: BlankSTD
#2: 3.00
#3: 10.00

A/C»4: 50.00
#5: 100.00

Std Cone
= 0.00
= 3.00
= 10.00
= 50.00
= 100.00

Abs.
= 0.0000
= 0.0169
= 0.0515
= 0.2496
= 0.4614

Element
Element Name
Wavelength
Bandpass
High Voltage
BKG Method
Lamp Current
3ignif Figs
Print Units

Tl
Tl
276.80
0.50
690
SH
norm:
5
ppb

2.5 bkg:

Print Limits Low : 0
Print Limits High: 0

Stdzn Method: Multipoint Stdn.
Names
BlankSTD
3.00
10.00
50.00
100.00

Std Cone
-
—
~
—
—

0.00
3.00
10.00
50.00
100.00

Abs.
i;
~
~
~
~

0
0
0
0
0

.0000

.0106

.0354

.1674

.3048

Stdsn Method: Standard Additions
Addn Name Std Addn
»1: ADD1 = 10.00
»2: ADD2 = 20.00
#3: ADDS = 30.00

Stdzn Method: Standard Additions
Addn Name Std Addn
*1: ADD1 = 10.00
1*2: ADD2 = 20.00
#3: ADDS =30.00



CHANGE -IN-PROGRESS ATTACHMENT

SOP Document No: SM05:12.19.97:5

SOP Description: Semivolatile Compounds by GC/MS (8270C)

Approval
Signature:_____

R. Y^ayne Robbing
Title: Corporate OA Manager Date:

Changes or updates to all sections are in bold type.

8.2.3 The following tables are examples of the preparation of the calibration standards. If the
preparation steps in the following tables are not used, the lab must document the "recipe" used to
prepare the standards in the traceability log. These recipes may change as different vendors are
contracted and as more suitable solutions become available.

BNA Intermediate Standard (BNA-200)
STOCK
STANDARD

SVMDC1

SVMTX2

SVM3X3

SVMIX4

SVMDC5

SVMDC7

SV CUSTOM

Pyridine

605 BEN23DINE

ACID
SURROGATE
B/N SURROGATE

STOCK CONC
(ug/mL)

2000

2000

2000

2000

2000

2000

2000

5000

2000

10000

5000

uL Stock

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.20

0.50

0.10

0.20

FVOL

S.OmL

Cone
(ug/mL)

200

200

200

200

200

200

200

200

200

200

200

SOP/CIPA/SM05-l-page 1 of 2
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t ENVWONMEMMl StBWCES INC



10.1 Instrument Conditions
Instrument conditions may vary according to the sensitivity of each instrument. The following
conditions are provided for guidance. The lab must document the conditions used for the analysis
ofSVOCbyGC/MS.

Recommended Column:
Restek RTX-5MS 30m x 0.25mm ID, O.Sum film thickness or equivalent

Column flow: Approximately ImL/min helium

GC Oven temperatures:
Initial column temperature: 45 C for 3 minutes
Column temperature program: 10C per minute
Final column temperature: 300C (until at least one minute past the elution time of
Benzo(g,h,i) perylene).

GC injector parameters
Injector temperature: 2SO-280C
Injector: splitless
Inlet purge time: 0.8 minutes
Injector liner: 4mm ED quartz or 4mm glass, deactivated
Sample injection volume : l-2uL

Mass Spectrometer and interface parameters
Mass spectrometer interface: 300C
Mass spectrometer source temperature: Factory Set
Mass range: 35-500amu, with a minimum scan time of 1.0 scans per second

12.0 QUALITY ASSURANCE /QUALITY CONTROL

12.1 The analytkal batch consists of up to twenty client samples and the associated QC items that
are analyzed together. The matrix spike and LCS frequency is defined in AN02: Analytical
Batching. SL SOP AN02 also describes the procedure for evaluating batch-specific QC. The
attached SOP summary and Table 13.1 in the SL Corporate QA Plan provide guidance for
evaluating sample data.

Appendix-Example Quantitation Report

Quantification of Di-N-octyl pbthalate

Di-N-octyl phthaiate will be associated with the Chrysene-dl2 internal standard. The
quantisation report attached to the SOP lists Perylene-dl2 as di-N-octyl phthalate's internal
standard.

SOP/CIPA/SM05-l-page 2 of 2
SAVANNAH LABORATORIES
A fMWAONMCMrAl SfftWCCS. INC



SM05:12.19.97:5

: A ________
. Wayne Robbins " a 1C

Corporate OA Manager Date: 1^1 (/// ^""

SEMI-VOLATILE COMPOUNDS BY GC/MS
(8270C)

1.0 SCOPE AND APPLICATION

1 . 1 This method can be used to determine the concentration of various semi-volatile organic compounds (S VOC) in groundwater,
TCLP leachates, soils, sediments, waste, and solid sample extracts. The attached quantitation report lists the target
compounds, the retention times of the target compounds, the characteristic ions of the target compounds, and the internal
standard association of each target compound.

1 .2 The reporting limit (RL), the method detection limit (MDL), and the accuracy and precision limits for each target compound
is given in Section 5 of the current revisions of the Savannah Laboratories' Comprehensive Quality Assurance Plan and
Corporate Quality Assurance Plan.

2.0 SUMMARY OF METHOD

2.1 A measured volume or weight of sample is extracted using an appropriate extraction procedure. The extract is dried,
concentrated to a volume of 1 .OmL, and analyzed by GC/MS. Qualitative identification of the target compounds in the extract
is based on the retention time and the mass spectra determined from standards analyzed on the same GC/MS under the same
conditions. Quantitative analysis is performed using the internal standard technique with a single characteristic ion.

This procedure is based on the guidance provided in SW-846 Method 8270C.

*.0 SAFETY

3.1 Use good common sense when working in the lab. Do not perform any procedures that you do not understand or that will put
you or others in potentially dangerous situations.

3.2 The toxicity or carcinogenicity of each reagent used in this method has not been precisely defined. Each chemical compound
should be treated as a potential health hazard. Exposure to these chemicals must be reduced to the lowest level possible. Lab
coats, gloves, and lab glasses or face shield should be worn while handling extracts and standards. Standard preparation,
addition of the internal standard solution, and sample extract dilution should be performed in a hood or well ventilated area.

3.2 Material Safety Data Sheets (MSDS) are available to the analyst at each lab division. These sheets specify the type of hazard
that each chemical poses and the procedures that are used to handle these materials safely.

4.0 INTERFERENCES

4.1 Method interferences may be caused by contaminants in solvents, reagents, or glassware. Glassware and/or extraction vessels
that have not been properly cleaned may contribute artifacts that make identification and quantification of the target
compounds difficult. Elevated baselines may be due to oils, greases, or other hydrocarbons that may be extracted from
improperly cleaned glassware or extraction vessels.

4.2 Matrix interferences may be caused by contaminants that are extracted from the sample matrix. The sample may require
cleanup or dilution prior to analysis to reduce or eliminate the interferences. Sample extracts that contain high concentrations
of non-volatile material such as lipids and high molecular weight resins and polymers may require the optional GPC cleanup
prior to analysis. The GPC cleanup is generally not effective in removing non-target material that is associated with common
petroleum products such as diesel or waste oil.

SMOS-Page 1 of 22
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SM05:12.19.97:5

4.3 Secondary ions may be used for quantification if there is interference with the primary quantitation ion. If a secondary ion is
used for quantification, the concentration/response relationship of the secondary ion must be established. The secondary ion
must meet the same calibration criteria as the primary ion.

•W SAMPLE COLLECTION, PRESERVATION, AND HANDLING

MATRIX

Aqueous

Soil/
sediment

Waste

TCLP

Preservative/
storage

none; 4C +/- 2C

none; 4C +/- 2C

none; 4C +/- 2C

none; 4C +/- 2C

Container

1-L amber

500-mL

Glass

1-L amber

Sample
Hold Time

7 days

14 days

14 days

7 days from TCLP
leaching procedure

Extract
Hold Time

40 days

40 days

40 days

40 days

6.0 APPARATUS AND MATERIALS

6.1 Gas chromatograph- Hewlett-Packard (HP) 5890 or equivalent with compatible autosampler, splitless injector, and direct
capillary interface

6.2 Mass spectrometer- HP 5970, HP5971, HP5972, or equivalent

«1 Recommended Capillary column-Restek RTX-5MS, 30m x 0.25mm ID, O.Sum film thickness. Equivalent columns can be
used.

+ Data system- compatible with GC/MS system

6.5 Microsyringes-

6.6 Volumetric flasks, Class A-appropriate volumes

6.7 Analytical balance

6.8 Autosampler vials and crimper, compatible with autosampler

7.0 REAGENTS

7.1 Methylene chloride-pesticide residue grade, for preparation of standards

7.2 Acetone-pesticide residue grade, for preparation of standards

8.0 STANDARDS
The preparation of the calibration standards must be tracked in accordance with SL SOP AN41 -.Standard Material
Traceability. General guidance on the preparation of standards is given in SL SOP AN43-.Standard Preparation.

The lab should purchase certified solutions from SL-approved vendors, if available. The lab should prepare standards from
neat materials only if a certified solution is not available. See SL SOP AN43 for guidance for standard preparation from neat
materials.
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8.1 Preparation of the Stocks from Neat Standards

The steps for the preparation of primary stock standards from neat materials are given in SL SOP AN4Q: Standard
Preparation and Traceability. The standards should be prepared in methylene chloride but may require other solvents to

_-/ dissolve the material.

8.2 Preparation the calibration standards from the stock standards

8.2.1 A minimum of five calibration standards are prepared. The concentrations of the stock standards are in the 1000-1 OOOOug/mL
range. The recommended standards are lOug/mL, 40ug/mL, 60ug/mL, SOug/mL, lOOug/mL, and 125ug/mL. The lowest level
standard should be at the equivalent of the reporting limit and the rest of the standards should define the working range of
the detector. Note that six calibration levels are required for a second order regression curve and seven calibration points are
required for a polynomial regression curve (see SW-846 Method 8000B).

8.2.2 The following equation is used to determine the volume of a stock standard needed to prepare a given volume of a calibration
standard:

Ccal <8> VealVs= o
where

Vs = volume of stock standard required to prepare the calibration standard(mL)
Cs = concentration of the stock standard (ug/rnL)
Ccal = concentration of the calibration standard to prepare (ug/mL)
Veal = volume of calibration standard to prepare(mL)

EXAMPLE
Prepare 2mL of an 80ug/mL standard from a 2000ug/mL stock standard.

2000ug/mL

NOTE: A primary concern when preparing calibration standards for SNA analysis is to make sure that all of the standards
will "fit" in the volume of standard that will be prepared. As Table 2 demonstrates, the volumes of the various standards
mixed is very near the capacity of the volumetric flask. Standards can be prepared using syringes to deliver the required
volumes of standard and solvent directly to the storage vial.
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8.2.3 The following tables are examples of the preparation of the calibration standards. If the preparation steps in the following
tables are not used, the lab must document the "recipe" used to prepare the standards in the traceability log. These recipes
may change as different vendors are contracted and as more suitable solutions become available.

Intermediate Standard (BNA-200)
STOCK
STANDARD

SVMDC1

SVMIX2

SV MIX 3

SV MIX 4

SVMIX5

SVMIX7

SV CUSTOM

Pyridine

605 BENZIDINE

ACID SURROGATE

B/N SURROGATE

STOCK CONC
(ug/mL)

2000

2000

2000

2000

2000

2000

2000

5000

2000

2000

2000

uL Stock

0.50

0.50

0.50

0.50

0.50

0.50

0.50

0.20

0.50

0.50

0.50

FVOL

S.OmL

Cone
(ug/mL)

200

200

200

200

200

200

200

200

200

200

200

TA Calibration Standards

V AL
-STANDARD

BNA-l
BNA-2
BNA-3
BNA-4
BNA-5
BNA-6

STOCK

BNA-200
BNA-200
BNA-200
BNA-200
BNA-200
BNA-200

CONC
(ug/mL)

200
200
200
200
200
200

uL
Stock

50
200
350
4UO
500
625

FVOL

1.0
1.0
1.0
1.0
1.0
1.0

Cone*

10
40
60
80
100
125

* After the standards are prepared, 20uL of the 2000ug/mL internal standard solution are added to each calibration standard.

APPENDIX IX (AP9) Intermediate Standard
STANDARD

Custom Mix 1

Custom Mix 2

Custom Mix3

Custom Mix 4

Custom Mix 5

Aramite

CONC
(ug/mL)

2000

2000

2000

2000

2000

500

AP9-200

100

10

100

100

100

400
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AP9 Calibration Standards

V
vL

VANDARD
AP9-1
AP9-2
AP9-3
AP9-4
AP9-5
AP9-6

Stock

AP9-200
AP9-200
AP9-200
AP9-200
AP9-200
AP9-200

CONC
(ug/mL)

200
200
200
200
200
200

uL
Stock

50
2UO
300
400
500
625

FVOL

1.0
1.0
1.0
1.0
1.0
1.0

Cone*

10
40
60
80
100
125

* After the standards are prepared, 20uL of the 2000ug/mL interanl standard solution are added to each calibration standard.

GC/MS Tuning and Column Evaluation Standard

STOCK
STANDARD

SV Tuning Compound (DFTPP)

Pentachlorophenol

p,p'-DDT

605 Benzidines

SV ISTD(optional )

CONC
(ug/mL)

2500

2000

2000

2000

2000

uL of stock to l.OmL
Methylene Chloride

20

25

25

25

20

ug/mL

50

50*

50

50**

40
T standard level **below routine RL

..0 SAMPLE PREPARATION

9.1 The sample extraction procedures are given in the following SOPs:

Matrix

Aqueous, TCLP leachates

Aqueous, TCLP leachates

Soils/Sediments

Wastes

SOP Number

EX30

EX35

EX40

EX42

Extraction Technique

Continuous Liquid-liquid
Extraction

Separatory Funnel

Sonication

Waste dilution

9.2 The sample concentration procedures are given in SL SOP EX 50: Zymark Nitrogen Concentration.

9.3 Gel permeation chromatography (GPC-SL SOP EX61) may help to eliminate or minimize matrix interferences in a limited
number of samples. The GPC cleanup is generally not effective on samples containing petroleum products.
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10.0 PROCEDURE

1 Instrument Conditions
Instrument conditions may vary according to the sensitivity of each instrument. The following conditions are provided for

~~^ guidance. The lab must document the conditions used for the analysis of SVOC by GC/MS.

Recommended Column:
Restek RTX-5MS 30m x 0.25mm ID, 0.5um film thickness or equivalent

Column flow: Approximately ImL/min helium

GC Oven temperatures:
Initial column temperature: 45 C for 3 minutes
Column temperature program : 10C per minute
Final column temperature: 300C (until at least one minute past the elution time of Benzo(g,h,i) perylene).

GC injector parameters
Injector temperature : 250-260 °C
Injector: splitless
Inlet purge time : 0.8 minutes
Injector liner: 4mm ID quartz or 4mm glass, deactivated
Sample injection volume : l-2uL

Mass Spectrometer and interface parameters
Mass spectrometer interface: 300C
Mass spectrometer source temperature: Factory Set
Mass range: 35-500amu, with a scan time of 1.0 scans per second or greater

Calibration

A minimum of five calibration standards are prepared The concentrations of the stock standards are in the 1000-10000ug/mL
range. The recommended standards are lOug/mL, 40ug/mL, 60ug/mL, 80ug/mL, lOOug/mL, and 125ug/mL. The lowest level
standard should be at the equivalent of the reporting limit and the rest of the standards should define the working range of
the detector. Note that six calibration levels are required for a second order regression curve and seven calibration points are
required for a polynomial regression curve (see SW-846 Method 8000B).

The GC/MS system will be calibrated by the analysis of a minimum of five calibration standards with the following
exception: target compounds that have reporting limits at 50ug/L (1700ug/kg) or above. These target compounds are
generally nitro-substituted compounds with low sensitivities and erratic chromatographic behavior. The reasons for analyzing
and evaluating fewer than five calibration standard for these compounds include:

1) the standard mixes contain all of the target compounds at the same concentrations
2) the sensitivities of these compounds are low
3) the sensitivities of the remaining target compounds are much higher. The difference between the sensitivities is such

that a GC/MS system cannot easily or routinely be adjusted to allow for the detection of all of the target compounds
in the BNA list at all five calibration levels

4) a standard at the RL is routinely analyzed and evaluated for these compounds and all positive hits for these
compounds must fall within the limited range of detection.

Note: If the calbration points indicated above are used, it should be possible to analyze a minimum of 5 points for almost all
compounds.

10.2.1 Fifty nanograms of DFTPP must be analyzed at the beginning of each 12 hour clock as a check on the "none" of the mass
spectrometer. Meeting the tuning criteria demonstrates that the instrument is measuring the proper masses in the proper
ratios. The DFTPP analysis takes place under the same instrument conditions as the calibration standards and samples except
that a different temperature program can be used to allow for the timely elution of DFTPP. All other instrument conditions

\^_^s must be identical-the mass range, scan rate, and multiplier voltage.
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10.2.1.1 Prepare a 50ng/uL solution of DFTPP column evaluation standard

1.1.2 Analyze a luL aliquot of the 50ng/uL DFTPP/column evaluation solution.

.2.1.3 Evaluate the DFTPP peak.

-The chromatogram should exhibit acceptable baseline behavior and the DFTPP peak should be symmetrical.

-The spectrum of the DFTPP must meet the criteria listed in the SOP Summary. Background subtraction must be
straightforward and designed only to eliminate column bleed or instrumental background. Scans +/- 2 scans from the apex can
be evaluated for the DFTPP criteria. Consecutive scans within this range may be averaged to meet the criteria.

-The following records must be kept for each DFTPP analysis that meets the criteria:
- the date, time, and data file of the analysis
- a spectrum of the scan or enhanced scans
- a tabulation of the ion abundances of the scan or enhanced scans

NOTE: The DFTPP analysis should be evaluated as to the relative size of the DFTPP peak under the m/z 198 profile. A
benchmark area window should be established for each instrument and data system. Area outside of this window suggests
instrumental problems such as a bad injection, clogged autosampler syringe, leaking injector, reduced or elevated detector
sensitivity, improper electron multiplier voltage selection, wrong tune method or tune file selected for this analysis, PFTBA
valve left open, etc.

If the DFTPP foils to meet the criteria, the instrument may require tuning (manually or automatically with PFTBA).
Depending on the nature of the results from the DFTPP analysis, other corrective measures may include remaking the DFTPP
standard, cleaning the mass spectrometer source, etc.

">.l .4 Benzidine and pentachlorophenol should be present at their normal responses with no peak tailing visible. This is a good
check on the system: if pentachlorophenol (a CCC) does not respond well, the calibration standard should not be analyzed.

—'' Perform injector port and column maintenance and reanalyze the tune/column evaluation standard.

The p,p'- DOT breakdown is calculated using the following equation. The percent breakdown should not exceed 20%.

.._ , , (areaDDE + areaDDD)%Breakdown = ———-——————————-—— xlOO
(areaDDT + areaDDE + areaDDD)

Areas from the total ion chromatogram are evaluated to determine the DDT breakdown.

10.2.2 After the DFTPP criteria has been met, the initial calibration standards are analyzed

10.2.2.1 Prepare the initial calibration standards. The lowest calibration standard should be at the RL and the rest of the standards will
define the working range. See section 8.2.1 for guidance regarding calibration levels.

10.2.2.2 Set up a sequence and analyze the calibration standards. The injection volume must be the same for the calibration standards
and all sample extracts.

10.2.3 Identify the internal standards, surrogates, and the target compounds. The data system must be updated with the proper
retention times and ion data.
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10.2.4 The relative response factor for each compound is calculated using the data system or using a PC spreadsheet as follows:

^ RRF_(AX)(Cis)
(Ais)(Cx)

where
Ax = area of the characteristic ion for the compound being measured
Ais = area of the characteristic ion for the internal standard associated with the compound being measured

(See the attached quantitation report for a list of the compounds that are associated with the correct internal
standard)

Cx = concentration of the compound being measured (ug/mL)
Cis = concentration of the internal standard (40ug/mL)

Secondary ions may be used for quantification if there is interference with the primary quantitation ion. If a secondary ion is
used for quantification, the concentration/response relationship of the secondary ion must be established. The secondary ion
must meet the same calibration criteria as the primary ion.

10.2.5 The average relative response factor (KRFtvg) is calculated for each target compound and each surrogate compound:

_ RRF1 + RRF2 + RRF3.... + RRFn
RRFgvg ~ ——————————————————n

RRF1 = relative response factor of the first standard
RRFn = relative response factor of the last standard
n - number of calibration standards

^—x NOTE: As noted earlier, some target compounds may have fewer than five calibration standard levels. See section 8.2.1 and
10.2.

10.2.6 Calculate the standard deviation (SD) for the initial calibration standards:

i-l n-1

10.2.7 Calculate the relative standard deviation (%RSD) of the target compounds in the calibration standards.

on
%RSD= xlOO

The initial calibration is evaluated specifically for the calibration check compounds (CCC) and the system performance check
compounds (SPCC). The CCC and SPCC criteria are given in the SOP Summary. The %RSD criteria for CCC and minimum
RRF for SPCC must be met before the analysis of sample extracts can begin.
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If CCC and/or SPCC do not meet the stated criteria, all targets that are reported must meet the CCC criteria. For example, if
naphthalene is the only target to be reported, it can be reported if 1) the CCC and SPCC pass; OR 2) naphthalene passes the
CCC criteria (other targets are not evaluated or reported).

Calibration Status4

CCC/SPCC pass criteria

CCC or SPCC fail

Action

calibration passes; all targets can be reported

calibration fails; any targets that are from this
sequence can be reported if the CCC criteria is
for that particular compound

met

If the initial calibration criteria are not met, action must be taken to bring the analytical system into compliance with the
criteria. This action may include injection port maintenance, source cleaning, changing the column, or replacement of
injection port lines and assembly. In any case, if the criteria are not met, the initial calibration must be repeated. The analyst
must be aware of the 12-hour clock for the DFTPP analysis. The DFTPP criteria must be met prior to the analysis of the
calibration standards.

10.2.8 After the initial calibration criteria (CCC/SPCC) have been met, each target is evaluated for linearity.

If the %RSD of the target compound is less than or equal to 15%, the average response factor can be used for
quantitation of samples.

If the %RSD of the target compound is greater than 15%, a calibration curve (linear, quadratic, etc) must be used for
the quantitation of samples. A calibration curve may also be used for the compounds that have %RSD less than
15%

P The results can be used to plot a calibration curve of response ratios-Ax/Ais is plotted on the y-axis; Cx/Cis is plotted on the
^_^ x-axis where

Ax = area of the characteristic ion for the compound being measured
Ais = area of the characteristic ion for the internal standard associated with the compound being measured (See Table 5 for

a list of the compounds that are associated with the correct internal standard)
Cx = concentration of the compound being measured (ug/L)
Cis = concentration of the internal standard (50ug/L)

The initial calibration must be evaluated for the CCC and SPCC criteria even though the calibration curve may be
used for quantitation.

The minimum number of calibration standards required for a regression curve are given in the following table:

TYPE OF CURVE
Linear (first order)
Quadratic (second order)
Polynomial (third)

Minimum Number of Calibration Points
5
6
7

SM05-Page9of22
SAVANNAH LABORATORIES
t ewmoMtKNMi sowers me.



20.0 Table of Target Anlaytes Section20
Date: 01/99
Revision: 0

Paae9of 10

Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
[ron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Tin
Vanadium
Zinc

Target
Compound

List1

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

Priority
Pollutant

List2

X
X

X
X

X

X

X

X
X

X
X

X

X

Appendix IX
List3

X
X
X
X
X

X
X
X

X

X
X

X
X

X
X
X
X

Source of Lists:
Target Compound List: CLP SOW OLM03.1/TLM03.0/4.0
Priority Pollutant: 40 CFR 423, Appendix A, 7/1/97
3Appendix K: 40 CFR 264, Appendix IX, 7/1/97



STANDARD OPERATING
PROCEDURES
Table of Contents

Category SOP Number SOP Ham* Document pontrol
Number

Air AR05 Analysis of Whole Air Samples in Tedlar Bags

Whole Air Analysis of VOC in Summa-Passivated
Canisters

|AR05:05.01.98:6
I

AR10:02.06.98:1

ISVOC in Ambient Air-BNA and Pesticides Collected l'AR15:01.21.98:1
Ion PUF and PUF/Resin Cartridges(TO4/TO10/TO13) j _________

Dissolved Gases in Water

Standard Operating Procedure for the Generation of
SOP's
Analytical Batching

Balance Calibration and Use

Fekmar Sonic Dismembrator Tuning Procedures

Refrigerated Storage Space Temperature Checks

Desiccator Checks Maintenance and Use

3ipet and Volumetric Container Calibration Check

Conductivity Checks for Laboratory Deionized Water

Standard Materials Traceability

Standard Preparation

Reagent Traceability
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Glassware Cleaning Procedures
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\ntillary AN65 Manual Integrations

Determination of Retention Time Windows for Gas
Chromatographic
Sample Compositing, Homogenization, and
Segregation of Low/High Concentration VOA/SVOA

LIMS Control Chart System

AN65:04.23.98:1

AN66:02.25.97:1

|AN70:08.1 1.98:2

|AN75:07.14.98:1
i

ISterilization of Foreign Soil Samples !AN80:04.23.98:3

Project Initiation

Procedure for the Generation of Electronic 1
Deliverables via the LJMS
3rocedure for Data/system Backup on HP9000
Chemservers
3rocedure for Disaster Recovery on HP9000
Chemservers
LI MS System Modification and Testing
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SL Training SOP
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Contract Review

Technical and Systems Audits (Divisional and
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Procedures for New Employee Orientation

Telephone Answering Procedures

Stop Work Authority

Corporate Procurement

Laboratory Certifications

Waste Disposal

Data Generation, Entry, Review, Approval, and
Reporting

AN90:06.24.97:1

AN91:02. 19.97:0

AN92-S:04.24.97:0

AN93-S:04.24.97:0

AN96-S:04.30.98:1

AN97-S:05.19.97:0

AN98-S:05. 19.97:0

CA01:05.05.97:5

CA02:04.08.97:1

CA03:05.30.98:0

CA05:05.14.97:0

CA10:04\ 14.97:0

CA20:05.01.98:1

CA25:05.01.98:1

CA45:02.27.98:1

CA50:07. 15.97:0

CA70:01. 30.97.0

CA80:09 30.98:6

(Regeneration of Deliverable Reports j ICA81 :09. 30.98:0
\- ——————————————
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'Corporate Administrative Nonconformance and Corrective Action Procedures |CA85:08.07.98:3

Procedure for the Determination of Method Detection
Limits (MDL)

Determination of the Instrument Detection Limit (IDL)

Evaluation of IDOC's

CA90: 10.29.97:0

JCA91:09.04.97:0
•-

JCA92:08.21.98:0

{Complaint Resolution I ICA95:06.16.97:1

Project Management

Evaluation of Laboratory Capacity and Capabilities for
Accepting New Projects and Analyses/Analytes
Analytical Sub-Contractors Policy

Receipt, Log Number Assignment, and Distribution of
Field Samples
Internal Chain-Of-Custody

Preparation of Sample Containers

Wipe Test: Sampling

ntertaboratory Sample Exchange

Procedures for Contaminant-Free Sample Containers

EP Toxicity Extraction

TCLP Extraction: Nonvolatile

TCLP Extraction: Volatiles

SPLP Extractions: Semivolatile Organic Compounds,
Metals, and Cyanide
SPLP Extractions: Volatiles

Extraction Procedure for Oily Waste

Continuous Liquid-Liquid Extraction

Separtory Funnel Extraction

Ultrasonic Extraction

Waste Dilution Extraction

CA96:1 1.1 9.97:0
'

CA97: 12.23.97:0
I

CA98:04.27.98:0 j

CU01:04.27.98:1

CU02-S:07.10.98:0

CU15.06.19.98:3

CU16:07.25.97.0

CU20:03.31.98:1

CU35:06.19.98:1

EX10:05.01.98:1

EX15:08.04.97:2

EXieMOS.g?:!

EX17:03.23.98:0

EX1 8.03.23.98:0

EX25:05.01.98:1

EX30:02. 19.98:1

EX35:08.04.97:0

EX40:02.19.98:1
I

|EX42:07.06.98:0
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Extraction OF Chlorinated Herbicides in Water, Soils,
and Wastes
Zymark Extraction Concentration Procedure

Kuderna-Danish Extract Concentration Procedure

Acid, Permanganate, and Copper Cleanups for PCBs
and Pesticides

Silica Gel Cleanup and Fractionation

|EX45:08.29.97:1

EX50:08.04.97:0

EX51:08.04.97.0

EX60: 10.22.97:0

EX63:02. 17.99:1

Preparation of SVOA Surrogate and Matrix Spiking
Solutions
Monitoring Well Sampling Procedure

Total Organic Carbon in Soil: Walkley-Black Method

Total Organic Carbon-Shim adzu TOC Analyzer

Total Organic Carbon: Dohrmann DC-80 Method

Total Organic Halides (TOX)

Extractable Organic Halides (EOX)

Absorbabte Organic Halides (AOX)

Biochemical Oxygen Demand

Chemical Oxygen Demand (Titrimetric Procedure)

Chemical Oxygen Demand (Hach Method)

Conforms: Membrane Filter Technique

Coliforms: Multiple Tube Technique

Conforms in Potable Water: Colilert P/A Method

Alkalinity (and Other Carbonate Species)

Acidity

Corrosivity (Langlier Saturation Index)

Total Dissolved Solids and Volatile Dissolved Solids

Total Suspended Solids and Volatile Suspended
Solids

EX70:09.02.97:1

FD05:05.01.98:1

BA05:08.26.97:2

BA09:05.01.98:1

BA1 1:05.01. 98:2

BA12:03.26.98:2

BA1 3:02.23.98:1

BA14:05.13.98:3

BA15:10.07.98:3

BA20:08:05.97:2

BA22:01.01.96:0

BA25:05.01.98:1

BA30:05.01.98:1

BA31:05.01.98:1

BA35:12.16.98:3

BA36:12.V5.98.3

BA37:05.01.98.2

BA40:08.26.97:2

BA45:08.2697:1

Tuesday. March 09, 1999 Page 4 of 10

SAVANNAH LABORATORIES
I ENVWONMEWMt. SCTWCB. MC



Category SOP Number SOP Name Document Control
Number

General BA46 |
i

IPaint Filter Liquids Test llBA60:05.01.98:2

Total Residue and Volatile Solids

Total solids, Ash, and Volatile Solids in Soils, Solids,
and Semisolids

Percent Solids/Percent Moisture for Reporting Soils
on a "Dry-Weight" Basis
SetUeaWe Matter

BA46:08.26.97:0

BA50:08.26.97:4

BA51:08.26.97:0

|BA55:02. 16.98:2

Turbidity

>H Electrometric Measurement of Water, Soil, and
Waste
Specific Conductance (Conductivity)

Density

Dissolved Oxygen

Specific Gravity

Color

Odor

Cation Exchange Capacity

Heat of Combustion BTU/LB

Sulfide

Spectrophotometric Determination of Sulfides

Sulfide. Methylene Blue

Total Sulfur

Ion Chromatography

Bromide - Titrimetric

Chloride: Autoanalyzer Procedure

Chloride: Lachat Procedure

BA65.05.01.98:2

BA70:03.06.97:1
I

BA80:02.16.98:2
I

BA81:02. 16.98:1

BA85:08.1 1.98:3

BA86:05.01.98:1

BA90:02.16.98:2

BA95:02.16.98.2

GE05:05.01.98:2

GE10:03.19.97:1
I

GE100:02.19.98:1

GE101:05.12.98:3

GE102:05.01.98:1

GE105:03.19.97:1

GE1 15:05.01. 98:3

GE1 16.05.01. 98:3

GE120:02.1 1.98:2

GE121:05.01.98:2

Titrimetric Chloride jlGE122:05 12 98:0

Tuesday, March 09, 1999 Page 5 of 10
SAVANNAH LABORATORIES

SERVICES. INC



Category SOP Number SOP Warn* Document Control
Number

'General

/

GE125

GE130

GE131

GE132

GE133

GE140

GE15

GE150

GE155

GE157

GE16-M

GE160

GE165

GE175

GE18

GE185

GE186

GE20

GE26-M

GE27

GE31

GE36

GE40

GE41

Salinity and Percent Seawater

Fluoride

Total Residual Chlorine DPD Method 8167

Sulfite: Method 4500-B

GE125:05.01.98:1
I

GE1 30:05.01 .98:3

GE131. 05.01. 98:1

GE1 32:05.01. 98:1

Total Residual Ch;prome by lodometric Titration j|GE133:12 15 98.0i in
Ignitability

Ammonia: Lachat QuikChem 8000 Autoanalyzer
Procedure
Oil and Grease and Petroleum Hydrocarbons
bylR

Oil and Grease by Gravimetry

Oil and Grease and Petroleum Hydrocarbons by
Gravimetry
Ammonia - Lachat Autoanalyzer Method

Methylene Blue Active Substances

Total Recoverable PhenoJics: Manual Procedure

Water in Nonaqueous Samples by Distillation

Calculation of Un-ionized Ammonia in Fresh Water

Determination of Nitrocellulose in Water

Determination of Nitrocellulose in Soil

Block Digestion of Samples for Semiautomated
Determination of Total Kjeldahl Nitrogen and Total

Kjeldahl Nitrogen and Total Phosphorus: Lachat
QuickChem AE Procedure

Calculation of Total and Organic Nitrogen

Nitrate Rus Nitrite: Lachat QuickChem AE Procedure

Nitrite-N: Lachat QuickChem AE Procedure

Total and Amenable Cyanide: Autoanalyzer Procedure

Total Cyanide: Autodistillation Procedure

GE140:05.01.98:1

GE1 5:08. 13.98:1

GE150:02.09.98:3

GE1 55:05.01. 98:2

GE157:01. 14.98:0

GE1 6:05.01. 98:1

GE160:12.15.98:2

GE165:0501.98:2

GE175:05.01.98:1

GE1 8:03.25.98:0

GE1 85.05.01. 98:1

GE1 86:05.01 .98:1
1

GE20:10.14.98:4

GE26:05.01.98:1

GE27:12.15.98:0

GE31:05.01.98:1

GE36:05.01.98:1

GE40:02.02.98:3

GE41 :05.01. 98:3
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Category SOP Number SOP Name Document Control
Number

'General GE43 ] Midi Distillation of Water and Soils for the
Determination of Cyanide

|IGE43:02. 18.98:1

Total Cyanide and Cyanide Amenable to Chlorination
by Manual Distillation
Hydrogen Cyanide Released from Wastes (Reactive
Cyanide and Sulfide)

JGE46-M:03.05.96:0 I

GE55:08.05.97:4 i
!

Acid-Hydrolyzable Phosphorus ||GE60:05 01 98:1 \
|l i

available Phosphorus in Soils |IGE65:05.01.98:1

Vletals ME20

Orthophosphate: Manual Colorimetric

Phosphorus Adsorption

'hosphorous: Lachat Procedure (Acid Persulfate
Digestion Procedure)

Acid-Soluble Sulfide

Acid Volatile Sulfides

Sulfate (Gravimetric)

Turbidimetric Sulfate (375.4/9038)

Formaldehyde by HPLC

Carbamate Pesticides by HPLC

Sample Preparation for Aldicarb and Its Metabolites in
Nectar and Soil by HPLC

Pesticides and Herbicides by HPLC

N-methyl Carbamate Pesticides in Soils

Determination of PAHs in Water and Soil by HPLC

Thiodiglycol by HPLC

Determination of Explosive Residues in Water and
Soil bby HPLC

Determination of Asulam in Water by HPLC

Ethylenethiourea In Water and Soils

Phthalic Acid &Maleic Acid in Water & Soil & Phthalic
Acid as Phthalic Anhydride in Soil by HPLC

Hexavalet Chromium Colorimetric Procedure

GE71:08.07.98:0

GE75:05.01.98:4 i

GE81:05.23.97:1

GE85:02.19.98:3

GE90:05.12.98:4

GE96:05.01.98:1

GE97:05.12.98:0

LC10.05.01.98:2

LC15:05.01.98:1

LC16:05.01.98:1

LC20:05.01.98:1

LC25:09.01.98:1

LC30:05.01.98:1 j
ii

LC35:05.01.98:1

LC40-T: 10.28.98:4

LC45:05.01.98:1

LC60-T:08. 10.98:0

LC65-T:12.18.98:0

|ME20:08.26.97:1
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Category SOP Number

'etals IIME21|i

-

ME22

ME26

ME27-M

ME28

ME29

ME30-M

ME36-M

ME40-T

ME50

ME51

ME52

ME60

ME61

ME62

ME70

ME75

ME90

I

I

SOP Ham* Document Control
Number

Alkaline Digestion of Sediments, Sludges, and Soils I IME21 :04 06 98 0
for Hexavalent Chromium

Hexavalent Chromium-Lachat Autoanalyzer Procedure

Mercury: Varian Spectra AA 20

ME22:08.06.98:0

ME26:05.01.98:3 !

Mercury -MOBILE IJME27-M: 11 .17.97:1

Mercury Analysis: Leeman PS200 ME28:12 19.97:0

Mercury Preparation: Leeman AP200 I |ME29:12. 19.97:0

Hydride Digestion ! JME30:05.01 .98: 1

Hydride Generation AA Analysis for As and Se -
MOBILE

MIBK Extraction

Digestion Procedures for ICP - Total Metals and Total
Recoverable Metals in Liquid Samples
Digestion Procedures for ICP - Total Metals in Soils
and Sediments
Parr Bomb Digestion Procedures for ICP

Digestion Procedures for GFAA - Total Metals and
Total Recoverable Metals in Liquid Samples
Digestion Procedures for GFAA - Total Metals in Soils
and Sediments
3arr Bomb Digestion Procedures for GFAA

ICP Operating Procedure

Graphite Furnace AA

Calculation of Hardness by SM2340B

ME36:05.01.98:1 j

ME40-T:10.28.98:2
i

ME50:04.01.98:5

ME51:07.02.98:1

ME52:06.12.97:0

ME60.04.01.98:5

ME61:07.02.98:1

ME62:06.27.97:0

ME70:06.19.98:6

ME75.12'.22.97:3

ME90:08.1 1.98:0

Project Specific

Quality Control

Radioactivity

PS15

QC16

RA01-B

eport Format RF05
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Category SOP Number SOP Ham* Document Control
Number

Dithiocarbamate Pesticides (EPA630)

Phenols and PAHs by GC

Organochlorine Pesticides and PCBs

Organophosphorus and Organonitrogen Pesticides

SG05-T:08 10.98:0

SG40:12.19.97:1

SG45:07 15.98:5

|SG50:0501.98:3

1,2-Dibromoethane ]JSG60:05.01.98:3

Chlorinated Herbicides

Modified 8015 Extractable for Petroleum Identification

Extractable Petroleum Hydrocarbons (EPH)-
dassachusetts Method

Triazine Pesticides and Other Organonitrogen
Compounds

Nitrosamines by Gas Chromatorgraphy

Thiocarbamate Pesticides

SemivoJatile Compounds by GC/MS EPA 625

Semivolatile Compounds by GC/MS

Guidelines for SIM Analyses by GC/MS

Polychlorinated Dibenzo-p-dioxin and Polychiorinated
Dibenzofurans

Endothall (Method 548.1) MOBILE

Chlorinated Phenolics in Wastewater by In-Situ
Acetylation and GC/MS EPA Method 1653

Volatile Compounds by GC(601/602, 8010/8020,
801 SB, 8021)

Modified 8015 Purge and Trap for Petroleum
identification
Volatile Petroleum Hydrocarbons (VPH)-
Massachusetts Method

The Analysis of Glycols by DAI-GC/FID

THM Formation Potential

The Analysis of Alcohols by DAI-GC/FID

SG65:01. 12.99:4

SG70:01. 16.98:4

SG71:05.28.98:0

SG85:05.01.98:2

SG90:05.01.98:1

SG95:06.26.96:0

SM01:05. 18.98:3

SM05:12.19.97:5

SM06:01. 20.98:0

SM1 0:08. 18.98:3

SM30:05.01.98:1

SM31:02.17.98:1

VG05:07.06.98:4

VG15:07.15.98:5

VG16:05.27.98:0

VG25.05.01.98.2

VG30:0501.98:1

VG40:05.01.98.1

Direct Aqueous Injection (DAI) of Pulp and Paper |IVG41:08 19.98:0
Samples i I
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Category SOP Number SOP Name Document Control
Number

'olatile Compounds by
C

Volatile Compounds by
GC/MS

VG45

VM05

VM06

VM15

VM20

The Analysis of Industrial Solvents by DAI-GC/FID

Volatile Compounds by GC/MS (EPA 624)

Volatile Organic Compounds by Isotope Dilution
GC/MS (Method 1624)

Volatile Compounds in Drinking Water by GC/MS

Volatile Compounds by GC/MS (8260)

|VG45:05.01.98:1
i

JVM05:08.05.97:3

|VM06:02.10.98:1
I

|VM1 5:05.01. 98:1

|VM20:07. 15.98:3
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' Approval
Signature:

R. Wayne Rob6ins / ^_ -
Title: Corporate QA Manager Date: -J^-U-f S3, /77JT

ORGANOCHLORINE PESTICIDES AND PCBs BY GC
(Methods 608 and 8080/8081 A/8082)

1.0 SCOPE AND APPLICATION

1.1 This method is used to determine the concentration of various organochlorine pesticides and
polychlorinated biphenyls in liquid and solid extracts. Table 1 lists the routine target compounds and gives
an example of the retention times of these target compounds. Example chromatograms are also included as
an appendix to this SOP.

1.2 The reporting limit (RL), the method detection limit (MDL), and the accuracy and precision criteria are given
in Section 5 of the current revisions of the SL quality assurance plans.

NOTE: The procedures for chlorinated pesticides (8081 A) and PCBs (8082) have been separated in the latest
update of SW-846. Until this update, the pesticides and PCBs were in SW-846 Methods 8080 and 8081. The
extraction and the analysis are combined in this SOP 1) to reduce the time of extraction and analysis; and 2) to
reduce the amount of solvent used in the procedures (one extraction instead of two). If interferences or high
levels of non-PCB compounds are present, a portion of the extract will be subjected to the acid cleanup and
reanalyzed. Note that if the list of target analytes includes only a limited list of components (Le.
Toxaphene, Chlordane, or PCBs), these procedures may be abbreviated to address only the analytes of
interest

2.0 SUMMARY OF METHOD

2.1 Aqueous and leachate samples are extracted with methylene chloride using a continuous liquid/liquid
extractor (SOP EX30) or separatory funnel (SOP EX35). Soils are extracted with 1:1 hexane/acetone using a
sonic dismembrator (SOP EX40). The solvent is evaporated, the residue exchanged into hexane, and the
sample adjusted to a final volume of 10 mL. This method may also incorporate Florisil, copper, acid, and gel
permeation chromatography (GPQ cleanup. Analysis of the extract is performed on a GC equipped with dual
capillary columns connected to dual electron capture" (EC) detectors. Detection- and confirmation arc
performed simultaneously when using the dual column/dual detector configuration.

2.2 The procedures for waste dilution are given in SL SOP EX42. SL SOP SG60 contains the acid and
permanganate cleanups for PCBs and includes a procedure for the elimination of sulfur with copper.

2.3 This method is based on the guidance in SW-846 Methods 8000B, 8080, 8081 A, and 8082 and 40 CFR 136
Method 608.

3.0 SAFETY

3.1 Use good common sense when working in the lab. Do not perform any procedures that you do not understand
or that will put you or others in potentially hazardous situations.

3.2 The analyst should wear an apron or lab coat, gloves, and eye protection when handling extracts. Dilutions
should be performed under a hood or in a well-ventilated area.

3.3 The analyst must be familiar with the Material Safety Data Sheets (MSDS) for each reagent and standard used
in the analysis of pesticides and PCBs. Many of these compounds are suspected carcinogens.

SG45Page 1 of 29 CSI SAVMNWH LABORATORIES
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4.0 INTERFERENCES

4.1 Glassware should be scrupulously cleaned and solvent-rinsed in accordance with SL SOP AN60 to minimize
artifacts and/or elevated baselines in gas chromatograms. Any vessel that comes in contact with the extract is a
potential source for contaminatioa Method blanks that are extracted and analyzed with each batch of samples
will provide clues to the source of contamination form the glassware and reagents.

4.2 Matrix interferences may be caused by contaminants that are co-extracted from the sample. The following
table lists cleanups may be implemented to eliminate or reduce interferences in order to achieve the lowest
possible detection limits. If matrix interferences continue after a clean up has been performed, the sample is
diluted as needed for data analysis. If a cleanup is used, the method blank must also be subjected to the
cleanup.

CLEAN-UP
PROCEDURE
FlorisH
Sulfuric acid /
permanganate
Copper
GPC

SLSOP

EX62
EX60

EX60
EX61

APPLICATION

pest/PCBs
only PCBs

pest/PCBs
pest/PCBs

Ett-'ECTlVENhSb

Eliminates polar non-target compounds
Eliminates most non-target interferences

Eliminates elemental sulfur
Eliminates high molecular weight non-target
compounds

5.0 SAMPLE COLLECTION, HANDLING, AND PRESERVATION

Aqueous samples are collected in 1-L glass containers with Teflon-lined caps. Soil/sediment samples are
collected in wide mouth glass jars equipped with Teflon lined caps. No preservative is added The samples
must be stored at 4°C until extraction. Extraction must be performed within 7 days for aqueous samples and
within 14 days of sampling for soils/solids. The extracts must be stored at 4°C and must be analyzed within
40 days of extractioa

6.0 APPARATUS AND MATERIALS

6.1 Gas chromatograph (GQ, temperatures programmable, equipped with single or dual electron capture (EC)
detectors and a compatible autosampler. The GC should be capable of housing two columns and have make-

. up gas lines for each detector

6.2 Data system compatible with the GC, with appropriate software or integration capabilities

6.3 The following column pairs are recommended '

DB-5 fused silica capillary column 30 M x 0.53 mm ID x 1.5 urn film (J&W or equivalent)
DB-608 fused silica capillary column 30 M x 0.53 mm ID x 0.83 urn film (J&W or equivalent)

<Or>
DB-5 fused silica capillary column 30 M x 0.32 mm ID x 0.5 um film (J&W or equivalent)
DB-17 fused silica capillary column 30 M x 0.32 mm ID x 0.5 um film (J&W or equivalent)

<Or>
DB-5 fused silica capillary column 30 M x 0.32 mm ID x 0.5 um film (J&W or equivalent)
DB-1701 fused silica capillary column 30 M x 0.32 mm ID x 0.5 um film (J&W or equivalent)

6.4 Microsyringes, 10-, 25-, 50-, 100-, 250, 500-uL; Hamilton or equivalent

6.5 Volumetric flasks, 10-, 50-, 100-, 200-mL Class A

6.6 Autosampler vials, septa, and caps; compatible with the autosampler
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7.0 REAGENTS

Hexane- pesticide grade, for preparation of standards

8.0 STANDARDS

The preparation of the calibration standards must be tracked in accordance with SL SOP AN4l:Standard
Material Traceability. General guidance on the preparation of standards is given in SL SOP
AN43 '.Standard Preparation.

The lab should purchase certified solutions from SL-approved vendors, if available. The lab should prepare
standards from neat materials only if a certified solution is not available. See SL SOP AN43 for guidance
for standard preparation.

8.1 Calibration Standard Recipes

The recipes given in Appendix A are provided for guidance. If the recipes used are different from those given
in Table 2, the lab must clearly document the recipe as a controlled posting or as a narrative in the traceability
log. Note that the preparation of some of the calibration standard will include intermediate level standards.

The lowest level calibration standard should be at or below the equivalent of the reporting limit as defined in
the SL QAPs.

9.0 SAMPLE PREPARATION

The sample preparation procedures are described in the following SL SOPs:

Procedure
Continuous Liquid-liquid extraction
Separatory funnel extraction
Ultrasonic extraction
Waste dilution
Zymark extract concentration

Matrix
aqueous and leachates
aqueous and leachates
soils and sediments
waste samples (oils, products, etc)
aqueous, leachate, and soil extracts

SLSOP
EX30
EX35
EX40
EX42
EX50

10.0 ANALYTICAL PROCEDURE

10.1 Gas Chromatograph Operating Conditions
The instrument conditions listed in this section are for guidance. The actual conditions used by the lab must
be documented in the instrument maintenance log, data system, or run log. The goal is to have maximum
separation between the target compounds in the shortest run time while maintaining sufficient sensitivity to
detect the target compounds at the reporting limit and MDL (if required).

10.1.1 Two configurations may be used for the analysis of pesticides and PCBs. A single column may be
connected to the injection port or two columns may be connected to the injection port using a press-tight
glass y-splitter and a guard column or a glass tee to provide simultaneous detection and confirmation of the
target analytes. The following stationary phase pairs are recommended:

DB-5 fused silica capillary column 30 M x 0.53 mm ID x 1.5 urn film (J&W or equivalent)
DB-608 fused silica capillary column 30 M x 0.53 mm ID x 0.83 um film (J&W or equivalent)

<Or>
DB-5 fused silica capillary column 30 M x 0.32 mm ID x 0.5 um film (J&W or equivalent)
DB-17 fused silica capillary column 30 M x 0.32 mm ID x 0.5 um film (J&W or equivalent)

<Or>
DB-5 fused silica capillary column 30 M x 0.32 mm ID x 0.5 um film (J&W or equivalent)
DB-1701 fused silica capillary column 30 M x 0.32 mm ED x 0 5 um film (J&W or equivalent)

<And>
Guard Column 6 m x 0.53 mm ID
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10.2

10.2.1

A guard column is recommended to help protect the analytical columns. Capillary columns (0.32mmID)
generally do not have the capacity of the megabore columns and should not be used for analysis of oily
samples.

10.1.2 GC Parameters

Injector: 240-260°C
Detector: 300°C
Carrier Gas Row: Helium at 5 mL/min (per column)
Make-up Gas Flow: Nitrogen at 25 mL/min (per detector)-see manufacturer's recommended flows

Temperature program (example chromatogram temperature program):

Initial Temp:
Initial Hold:
Program Rate:
Final Temp:
Injected Volume:

160 C
4.0 min
lOC/min
270 C (hold for 10 minutes)
2-4uL - l-2uL per column (single injection into guard column and "Y"
splitter)

NOTE: These conditions and parameters are given for guidance. The conditions and parameters
may be modified to optimize the analytical system.

Calibration
The external standard calibration technique is employed for the determination of the concentration of
pesticides and PCBs

Column Evaluation
The column(s) must be evaluated prior to the analysis of the calibration standards. The column evaluation
is performed by injecting Endrin and p,p'-DDT and calculating the percent breakdown of these
compounds.. The column evaluation does not have to be performed if PCBs only are the target compounds.
PCBs are stable and not subject to breakdown in the injection port.

10.2.1.1 If the instrument has not been in use for greater than one day, a "priming" analysis may be beneficial. The
analysis of a relatively high concentration pesticide or PCB standard may help to stabilize the response of
the very sensitive EC detector. Inject a standard that is about lOx the concentration of the highest
calibration standard and allow the instrument to cycle through the temperature program. It is not necessary
to acquire the data but the baseline should be monitored before and after the priming analysis to gauge the
condition of the detector. A hexane blank should be analyzed after the analysis of the priming standard and
before the %breakdown check.

NOTE: The "priming" standard should be injected by hand to avoid contaminating the autosampler syringe.

Inject the Endrin/DDT breakdown standard. Check the peak integrations and calculate the breakdown as
follows:

Area (Endrin ketone) + Area (Endrin aldehyde)
%Breakdown Endrin = ——————————————————————————————————— x 100

Area (Endrin) + Area (Endrin ketone) + Area (Endrin aldehyde)

Area (DDE) + Area (DDD)
%Breakdown DDT = —————————- -——————.————........ x 100

Area (DDT) + Area (DDE) + Area (DDD)
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The breakdown for each compound must be less than 15%. If the breakdown exceeds 15%, the instrument
will require column and/or injector port maintenance. The maintenance may include but is not limited to
replacing the septum, clipping the front of the column, and replacing the glass injector sleeve.

10.2.2 Initial Calibration

The initial calibration for this procedure involves the analysis of a multi-point calibration for the single
peak pesticides, a multi-point curve for a mixture of AR1016 and AR1260, and single point calibration
standards for the remaining Aroclors, Toxaphene, and technical Chlordane. Note that depending on
instrument resolving power, the initial calibration of single components may be achieved using one mix
containing all single components, or using 2 mixes with the target list split between the mixes.

Note that the following offers two (2) options for quantitation - calibration curve or average RF. Only one
need be chosen per analyte.

10.2.2.1 Prepare and inject the calibration standards using the guidelines listed in Section 8 of this SOP. Injector
port and column maintenance should be performed on the instrument prior to the analysis of the initial
calibration standards. Guidance for establishing the analytical sequence is given in Section 10.3.

10.2.2.2 Evaluate the standard cnromatograms. Some questions to ask at this point are:

>Is there contamination in the hexane blank? If so, has maintenance been performed on the instrument
lately? Has the septum been changed? Is the column properly seated in the injector and detector ports?

>Did all of the standards inject properly? Are there peaks for each of the standards analyzed? Do the
patterns look normal?

>Are the peaks symmetrical? Is there tailing or fronting?

>Are the areas of the peaks normal for the sensitivity setting being used?

10.2.2.3 Inspect each chromatogram to ensure that the peaks are properly identified and that the correct areas have
been associated with the corresponding standard peak RT in the data system tabulation.

10.2.2.4 Calibration Curve Option: A calibration curve is established for each analyte by plotting the
concentration along the x-axis and the corresponding response along the y-axis. If the correlation
coefficient of the regression curve is greater than 0.99, the curve can be used to quantify samples.

i
NOTE: Linear regression curves must be used for South Carolina DHEC compliance samples. See pre-
project plans and client QAPs for other exceptions to using non-linear curve fitting.

10.2.2.5 Average RF/CF Option:

Calculate the response factor of each calibration standard, the average response factor and the relative
standard deviation using the following equations:
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Response Factor

_ mg/mL _ mg
rarea mL area

Note that the inverse relationship can also be used to evaluate the response of the detector. Dividing the
area of the standard by the concentration is referred to as the calibration factor.

Average Response Factor

Relative Standard Deviation

and

standard deviation
%RSD = ————==———— <8> 100RF

Standard Deviation =

n

I — 1

n-J
Where

RFj = response factor of the individual calibration level
RF = average response factor

If the relative standard deviation is less than 20% for the target compounds in the initial calibration, the
calibration is considered linear and the average response factor (or calibration factor) may be used for
quantitation.

NOTE ON 8000-SERES METHODS: If the %RSD for any target compound in the initial calibration
exceeds 20%, a calibration curve must be constructed and evaluated for that compound. In addition to
meeting the correlation coefficient requirements in 10.2.1.3, the average %RSD for all of the compounds
in the initial calibration must be less than or equal to 20% for the initial calibration to be used.

10.2.3 Calibration is verified every 12 hours or 20 samples, whichever is more frequent by the ^analysis of
continuing calibration check standards. The single component pesticides are verified using the mid-level
single component pesticide standard(s). PCB calibration is verified using the mid-point AR1660 standard.
Additionally, breakdown must be evaluated every 12 hours. Refer to section 10.2.1 for procedures for
evaluating breakdown. Toxaphene and technical chlordane are only verified when encountered in samples
or when they are the only analytes of interest. Note that sections 11.1.5.1 - 11.1.5.3 detail specific
calibration procedures for the multiresponse analytes. Note that the following criteria apply to calibration
standards analyzed before and after samples. In situations where compounds fail criteria high and no
positive for the compound(s) failing high are detected, these samples may be reported.
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10.2.3.1 Analyze the standards. Tabulate the area of the target analytes and calculate the response factors if using
the average RF/CF option. If using the calibration curve option, calculation of the RF is unnecessary.

Response Factor:

mg/mL mg___
area mL area

Note that the inverse relationship can also be used to evaluate the response of the detector. Dividing the
area of the standard by the concentration is referred to as the calibration factor.

Calculate the percent drift or percent difference between the initial and continuing calibration.

O X T ^ /• result - expected ,nn%Drift = ———— f- ——— xlOO
expected

Where
result = concentration or nanograms on-column of the calibration check standard quanted against the curve
expected = true concentration or nanograms on-column of the calibration check standard

%Difference = j " " f """ x 100
RFinit

Where
RFmit = average response factor from the initial calibration curve
Rfcont= response factor from the continuing calibration standard

If the percent drift or percent difference is less than or equal to 15%, the calibration curve is verified and
the average response factor is used for quantitation.

i
If the percent difference is greater than 15%, another continuing calibration standard should be analyzed.
Repeated failure may be a sign of instrument or standard degradation. If the continuing calibration criteria
are not met, a new initial calibration must be prepared and analyzed.

NOTE ON 8000-SERIES METHODS: If the % difference or % drift for any target compound in the CCV
exceeds 15%, the calibration curve can still be used for quantitation if the average % difference or % drift
for all of the compounds in the CCV is less than or equal to 15%.

10.3 Sample Analysis Sequence
The analytical sequences for the 600- and 8000-series methods are given in the respective summaries
included after Section 15 of this SOP.

10.3.1 The sample extract is injected using the same injection volume used for the calibration standards. Extracts
that are known to be relatively clean should be analyzed first. Extracts suspected of containing high
concentrations should be analyzed last. Instrument blanks (hexane) may be analyzed after suspected high
concentration samples to allow the detector response to stabilize.
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10.3.2 If the concentration of target compounds exceeds the working range (defined by the highest standard in the
initial calibration), the extract must be diluted and reanalyzed. A dilution should bring the area of the
largest peak of interest into the upper half of the calibration curve. For the single point multicomponent
products, the extract should be diluted until the area is no more than a factor of two above the area of the
single point standard (see section 11.1 for quantitation of multi-peak target compounds).

NOTE: Unless otherwise specified by a client or QA plan, results from a single dilution are reportable as
long as the largest target analyte (when multiple analytes are present) is in the upper half of the calibration
range. When reporting results from dilutions, appropriate data flags should be used (*F34 or *F42) or
qualification in a case narrative provided to the client. For TCLP analyses, every effort should be made to
achieve the regulatory level without substantial instrument overload.

For clients who demand we provide lower detection limits, a general guide would be to report the dilution
detailed above and one additional run at a dilution factor 1/10 the dilution factor with the highest target in
the upper half of the calibration curve (i.e., a sample analyzed at a DF of 50 resulting in a hit in the upper
half of the calibration curve would be reanalyzed at a DF of 5 to provide lower detection limits to the
client). Project managers and lab staff must work together to balance client satisfaction with productivity.

10.4 Determination of Retention Time Windows

The procedure for the determination of retention time windows is given in SL SOP AN66: Determination
of Retention Time Windows for Gas Chromatographic Analyses.

11.0 DATA ANALYSIS/CALCULATIONS

The evaluation of chromatograms for target compounds must take into account the calibration of the
analytical system (initial and continuing calibration response and retention times), the recovery and
retention time shift of the surrogate compounds, whether the peak response falls within the working range
of the calibration, and the integration of the peaks. Manual integration must be documented in accordance
with SL SOP AN65. The analyst must also take into account the results from the method blank and lab
control sample before reporting quantitative data.

The judgement and experience of the analyst and his/her colleagues is an important part of the evaluation of
Chromatographic data. The analyst should ask: - • - *

Is there previous data or current information about the sample that would aid in evaluating the data?
Do the peaks look normal?
Are peaks correctly integrated?
Are there co-eluting peaks or matrix interferences? <

11.1 Qualitative analysis

Identification of the target compounds is based on retention time. The analyst should scan the sample
chromatogram for the target compounds on the primary analytical column. The analyst should use the
retention time (RT) window calculated around the CCV as guidance for the identification of the target
compounds. The analyst should also note shifts in the retention times of the surrogate compounds to help
gauge possible shifts in the RT of the target compounds. See SL SOP AN66.

NOTE: It is important to note that the retention time window applies only to peaks that are within the
calibration range of the curve. Peaks areas that exceed the established working range of the calibration
curve may result in significant retention time shifts; therefore, all peaks which have significant areas and
elute closely to a target compound should be tentatively identified as a target compound and evaluated as
such. Peaks over-range are handled using dilutions as detailed above (10.3.2).

NOTE: Elemental sulfur present in the extract will cause a large, irregular interfering peak in the middle of
the chromatogram. When sulfur interference is suspected samples should be copper cleaned as detailed in
SL SOP EX60.
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11.1.1 The surrogates should be evaluated first to check for shifts in retention times and to evaluate the surrogate
recovery.

Two surrogates are spiked: 2,3,4,6-tetrachloro-m-xylene (TCMX) and decachlorobiphenyl (DCB). DCB
should be evaluated as the main surrogate and TCMX is evaluated if there is matrix interference with DCB.
The recovery criteria are given in Section 5 of the SL QAP.

Given the complicated nature of GC-ECD chromatograms, assessing surrogate recovery is frequently
complicated by co-eluting positive and negative interferences. Generally, it is expedient to calculate the
recovery of both surrogates on one chromatogram. If these recoveries are deemed acceptable, the other
channel is not evaluated for recovery. If interferences are suspected, evaluate recoveries on the other
channel. Note that given this nature, an extract is considered acceptable if one of the 4 potentially
calculated recoveries is acceptable.

NOTE: If the recovery of the surrogate(s) is above the upper control limit and no target compounds are
detected in the sample, results may be reported. Refer to section 13 of the current QA Plan regarding this
issue.

11.1.2 Label and calculate the concentration of each peak that corresponds to a target compound. Observe the
general appearance of the chromatogram for possible dilutions, matrix interferences, the presence of multi-
response peaks (technical chlordane, Toxaphene, and the Aroclors) and the overall shapes of the peaks.

If the concentration is below the detection limit, the reporting limit (RL) for that compound is calculated
(Section 11.2). The RL is calculated for all target compounds that are not detected on the primary analytical
column. A line should be drawn through any data system generated hits not called by the analyst.
Peaks over-range are handled using dilutions as detailed above (10.3.2).

NOTE: If a peak is over range on the primary column, evaluate the confirmation column. If no peak is
detected or if the concentration is within the calibration range, the analysis at a dilution is not necessary.

11.1.3 If the result for a target is above the reporting limit (RL) on the primary column, evaluate the confirmation
column. Use the retention time window calculated using the CCV as guidance for the identification of the
target compounds. Note shifts in the retention times of the surrogate compounds to help gauge possible
shifts in the RT of the target compounds.

If the target compound is detected on the confirmation column, the concentration of the target compound is
calculated and compared to the result from the primary column. The relative percent difference is
calculated: <

%RPD =
(Cprim - Cconf}
(Cprim + Cconf} 0100

Where
Cprim = concentration of the target compound on the primary column
Cconf = concentration of the target compound on the confirmation column

If the relative percent difference is less than 40%, the presence of the target compound is confirmed and the
lower concentration is reported.
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NOTE: The relative percent difference between any two numbers will be a maximum of 200%. A large
relative percent difference may be acceptable at concentrations near the reporting limit. If in doubt about
whether to report a peak as a quantitative result consult the section supervisor.

If the %RPD is greater than 40%, evaluate the chromatograms to determine if matrix interferences are
present on one or both columns. If interference is detected, flag the result to note the disparity between the
results. Alternatively, dilute the extract to a level that removes the interference and report the RL from this
dilution or perform additional cleanup as detailed in SOP EX60, EX61, EX62 is appropriate.

The following table summarizes the general guidance for the evaluating of chromatographic data. The table
assumes that the calibration criteria have been met and that the sample has acceptable associated surrogate and lab
spike recoveries.

PEAK INFORMATION ACTION REPORT*

No peaks found on primary or
secondary column

Report < RL

Peak found within RTW on
primary column

Peak is tentatively identified as the
target

If concentration < RL, report < RL

If concentration > RL, evaluate
confirmation column.

Peak found within RTW on
confirmation column

Peak is confirmed as the target If concentration < RL, report <RL

If concentration >RL, calculate
%RPD

-if%RPD<40%, report lower
concentration of primary and
confirmation analyses.

-if %RPD >40%, Hag result to note
the disparity

Case narrative or note to PM may
be required for complex matrices.

*RL may be the SL Reporting Limit in Table 5 of the CQAP or may be defined by the client QAP or contract.

The analyst must clearly show how the reported sample results were determined. False hits identified as
targets by the data system should be "struck out" by drawing a line through the hit on the quantitation
report. Manual calculations and integrations must be documented.

11.1.4 Identification "Tools"

11.1.4.1 Relative Retention Time

The retention time of a surrogate compound provides useful information about the stability of the GC
system. If the surrogate RT has not changed, it is probable that the target analytes RTs have not changed.
The relative retention time can help the analyst to evaluate a peak:

-_ RTtaryet

r\ I surrogate
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The relative retention time will remain fairly constant under the same GC conditions.. The expected
retention time of the target can be estimated from the RRT and the RT of the reference (in this case, the
surrogate):

RTtacget= "" ' X RTsurrogate

The analyst must be alert for the presence of matrix interferences and evaluate the data on both columns
before making an identification.

11.1.4.2 Co-Injection
Another useful "tool" is to add a known amount of the target analyte to a portion of the extract The
analysis of this "fortified extract" may provide chromatographic information that supports or refutes the
initial identification. The analyst is cautioned to use this approach with discretion and with consultation
with the GC supervisor. As a general rule, spike a portion of the extract with an amount of target analyte
that will result in about a 2-fold increase in response.

NOTE: Do not perform this procedure until you hove exhausted all other avenues and have consulted with
the GC supervisor or other manager with GC experience.

11.1.5 Qualitative Analysis of Multiple Peak Compounds

Identification of multicomponent pesticides/PCBs is based on the recognition of their chromatographic
patterns. Quantitation is performed using the area of characteristic peaks in the sample and standard using
external calibration procedures.

If compound identification or quantitation is precluded due to interference (e.g., broad, rounded peaks or
ill-defined baselines are present) cleanup of the extract may be warranted. Suggested cleanup options are
given in Section 4.

11.1.5.1 PCBs

PCBs are generally reported as Aroclors. The Aroclors have varying levels of PCB congeners with the last
two numbers in the Aroclor designation indicating the weight percent of chlorine. For example, AR1221 is
21% chlorine by weight; AR1260 is 60% chlorine by weight. The 12- in the Aroclor designation represents
the biphenyl molecule. The exception to this naming convention is AR1016, which is about 42% chlorine
by weight. (Note that AR1026 and AR1242 have similar chromatograms - both Aroclors have almost the
same weight of chlorine by weight and nearly the same PCB congeners.)

Aroclors are identified by matching the pattern of the sample with standards analyzed under the same
analytical conditions. Interference may occur due to the presence of non-target analytes or due to
"weathering" of the Aroclor in the environment The presence of multiple Aroclors will also complicate the
identification and quantitation of the Aroclors. Many matrix interferences may be reduced or eliminated by
treating the sample extract with copper, sulfuric acid, and permanganate prior to analysis. SL SOP EX60
details this procedure. NOTE: Do not use the acid or permanganate cleanup on the entire extract if
pesticides are also to be reported as many of the pesticides are not stable in acid or strong oxidizer.

When a pattern matching an Aroclor is encountered, it may be quantitated using either the 3-5 characteristic
peaks (preferred) or total area response or by using 3-5 characteristic peaks (preferred). Total area
quantitation should only be used as detailed below. Residues of either AR1016 or AR1260 are quantitated
using the average RF/CF determined during initial calibration. The other Aroclors are quantitated against
the RF/CF determined from their single-point analysis during initial calibration. Samples should be diluted
when the amount of PCB in a sample extract exceeds the calibration range defined in initial calibration.
Note that the AR1660 standard defines the working range for all the Aroclors (i.e. if AR1660 was
calibrated from 1 to 100 ug/ml, and a sample extract was analyzed containing 200 ug/ml of AR1232, that
extract would require dilution to get the amount of AR1232 to be less than 100 ug/ml.)
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In the 3-5 peak approach, use each peak in the standard to calculate a calibration factor for that peak, using
the total mass of PCB in the standard. These calibration factors are then used to calculate the concentration
of each corresponding peak in the sample chromatogram and the 3-5 resulting concentrations are averaged
to provide the final result for the sample.

"Weathering" is the loss of part of the Aroclor pattern due to biological or chemical degradation of
individual PCBs. When weathering is suspected, try to match the later eluting peaks first. Flag the results
for a weathered Aroclor pattern as tentatively identified and make a note in the case narrative if provided.

The presence of multiple Aroclors can be a problem to identify since most Aroclors have at least a few
PCBs in common. The easiest case would be to have early and late eluting Aroclors present. The most
difficult cases will involve the presence of Aroclors with the same relative chlorine level. In cases where
the identification of Aroclors cannot be clearly determined, quantify the Aroclors against the Aroclor that
most closely matches the pattern of the sample using the total area of all peaks within the pattern range.
The result should be flagged and noted in the case narrative if provided.

NOTE: When choosing individual peaks for quantitation, compare their responses in the sample and
standard. If the peaks chosen do not correlate well (i.e. ratios to other peaks are close) between the sample
and standard, review the chromatograms for other possible peaks for quantitation.

11.1.5.2 Toxaphene

Toxaphene is a mixture of chlorinated camphenes, which has a complex and characteristic pattern when
analyzed by GC-ECD. A single Toxaphene standard is analyzed during the initial calibration for the
purpose of pattern identification in samples. When a Toxaphene residue is detected in sample(s), sample
analysis is stopped. A calibration curve with at minimum of 5 points bracketing the instrument calibration
range for Toxaphene should be analyzed. Alternatively, single points may be prepared with Toxaphene
concentrations within 2x the Toxaphene quantity detected in the samples. Generally, the calibration curve
option is simpler. After analysis of the Toxaphene standard(s), the samples are re-analyzed using these
standard(s) for quantitation. Note that when analysis of Toxaphene-containing samples occurs over an
extended time, the calibration factor should be verified or regenerated every 12 hours.

If the sample and standard chromatogram agree well, Toxaphene is quantitated using 5 characteristic peaks
(similar to the PCB approach, above). If the sample and standard pattern do not agree as well (i.e.
individual peak ratios do not agree as well, but all the major Toxaphene components in the standard are
present in the sample), a total area integration is more appropriate. To measure total area, construct the
baseline of Toxaphene in the sample chromatogram between the retention times of the first and last eluting
Toxaphene components in the standard. Note that in order to use the total area approach, the pattern in the
sample chromatogram must be compared to that of the standard to ensure that all of the major components
in the standard are present in the sample and that extraneous peaks or humps (contributed by non-
Toxaphene components) are NOT included in the quantitation.

When Toxaphene is determined using the 5 peak approach, the analyst must take care to evaluate the
relative areas of the peaks chosen in the sample and standard chromatograms. It is highly unlikely that the
peaks will match exactly, but the analyst should not employ peaks from the sample chromatogram whose
relative sizes or areas appear to be disproportionally larger or smaller in the sample compared to the
standard.

In the 5-peak approach, use each peak in the standard to calculate a calibration factor for that peak, using
the total mass of Toxaphene in the standard. These calibration factors are then used to calculate the
concentration of each corresponding peak in the sample chromatogram and the 5 resulting concentrations
are averaged to provide the final result for the sample.
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11.1.5.3 Chlordane - Technical Chlordane is a mixture of at least 11 major components and 30 or more minor
components that is used to prepare specific pesticide formulations. The following components are
significant: a and y Chlordane, trans-Nonachlor, Heptachlor, and Heptachlor-epoxide. The a and y
Chlordane isomers are the most prevalent and their detection as single components is a good indicator that
Technical Chlordane may be present.

The following sections discuss three specific options: reporting Technical Chlordane. reporting Chlordane
(not otherwise specified-"NOS"), and reporting the individual Chlordane components that can be identified
under their individual CAS numbers.

When the GC pattern of the residue resembles that of the Technical Chlordane standard, quantitate
Chlordane residues by comparing the area of 3 to 5 major peaks. Heptachlor and heptachlor epoxide
should not be included in this quantitation but rather should be quantitated and reported separately.

The GC pattern of a Chlordane residue in a sample may differ considerably from that of the Technical
Chlordane standard. In such instances, it may not be practical to relate a sample chromatogram back to the
lab's Technical Chlordane Standard. Therefore, depending on the objectives of the analysis, the analyst
may choose to report the sum of all the identifiable Chlordane components as "Chlordane (n.o.s.)" under
the CAS number 57-74-9. This option should only be used at the direction of or in consultation with a
project manager.

The third option is to quantitate the peaks of a-Chlordane and y-Chlordane separately against the
appropriate reference materials, and report these individual components.. This option should be used only
after consultation with the project manager. Note that quantitation values determined from the individual
chlordane isomers will be substantially lower than those reported for the technical product

When a Technical Chlordane residue is detected in sample(s), sample analysis is stopped. A calibration
curve with at minimum of 5 points bracketing the instrument calibration range for technical chlordane
should be analyzed. Alternatively, single points may be prepared with technical chlordane concentrations
within 2x the Technical Chlordane quantity detected in the samples. Generally, the calibration curve option
is simpler. After analysis of the technical chlordane standard(s), the samples are re-analyzed using these
standard(s) for quantitation. Note that when analysis of technical chlordane-containing samples occurs over
an extended time, the calibration factor should be verified or regenerated every 12 hours. Note that these
procedures are not necessary if the lab is reporting chlordane as the a and y chlordane isomers, not
as the technical product.
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11.2 Calculations

Aqueous/Liquid Samples

If the calibration (regression) curve option is used, the sample concentration is calculated:

Concentration(ug IL) = Ccurve <8> OF

where
Ccurve = concentration of analyte from curve (ug/mL)
QF = "quant factor"

This equation expands to:

Concentration(ug/L) = Ccurve
V

where
Ccurve = concentration of analyte from curve (ug/mL)
F = final volume of the extract (mL)
DF = dilution factor
V = volume of sample extracted (L)

If the response factor option is chosen for quantitation:

Concentration(ug/L) = RF x response x QF
where
RF = response factor
QF = "quant factor"
esponse = area or height of target compound

This equation expands to:

_ . . _. ug/mL _Concentration(ug/L) = — - ——— ® response
response

where
F = final volume of the extract (mL)
DF = dilution factor
V = volume of sample extracted (L)

Soils/Solids Samples

If the calibration curve option is used, the sample concentration is calculated:

Concentration(ug I kg,dw) = Ccurve
where
Ccurve = concentration of analyte from curve (ug/mL)
QF = "quant factor"
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This equation expands to:

F®DF
W ® solids

Concentrationfug/L) = Ccurve

where
Ccurve = concentration of analyte from curve (ug/mL)
F = final volume of the extract (mL)
DF = dilution factor
W = weight of sample extracted (kg)
solids = (percent solids)/100

If the response factor option is chosen for quantitation:

Concentration^ I kg, dw) = RF ® response ® QF

where
RF = response factor
QF = "quant factor"
response = area or height of target compound

This equation expands to:

ug/mL F<8>DFConcentration(uglkg,dw) = —-———Qrespnse®-
response W ® solids

where
F = final volume of the extract (mL)
DF = dilution factor
V = volume of sample extracted (L)
W = weight of sample extracted (kg)
solids = (percent solids)/100

\
Accuracy is expressed as percent recovery of the target analyte. The theoretical concentration, Ct,
of the spike is calculated:

LIQUIDS

C/(«g/I) =
Vsample

where
Cs = concentration of the spiking solution, ug/mL
Vs = volume of spiking solution added to the sample, mL
Vsample = volume of sample spiked, L
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SOILS

Cs®Vs
Wsample ® solids

where
Cs = concentration of the spiking solution, ug/mL
Vs = volume of spiking solution added to the sample, mL
Wsample = weight of sample spiked, kg
solids = (percent solids)/ 100

The percent recovery is calculated:

Ct

where
Cms = concentration determined from the analysis of the spiked sample (MS or LCS)
Csample = concentration of the unspiked sample (for LCS, let Csample = 0)
Ct = theoretical concentration of the MS or LCS

If the concentration of the unspiked sample is less than the RL, let Csample = 0.

Precision is measured as the relative percent differnce (%RPD), which is calculated as :

%RPD =
(?/0RECl-%REC2)

2

0100

where
%REC 1 = percent recovery of the Mb or LCS
%REC2 = percent recovery of the MSD or LCSD

12. 0 QUALITY ASSURANCE /QUALITY CONTROL (

12.1 The analytical batch is discussed in SL SOP AN02: Analytical Batching, and these criteria are
summarized in the SOP Summary included in this SOP.

12.2 The method detection limit (MDL) is denned as the concentration of the an analyte that can be measured
with a 99% confidence that the result is greater than zero. See SL SOP CA90: Procedure for Determination
of Method Detection Limit (MDL).

13.0 PREVENTIVE MAINTENANCE

No items are included in this revision. See Section 10 of the current SL QAP.

14.0 TROUBLESHOOTING

No items are included in this revision.
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Appendix A: CHLORINATED PESTICIDES AND PCBs STANDARDS PREPARATION

Intermediate Surrogate Standard

STOCK
STANDARD

Pesticide Surrogate

CONC.
(ug/mL)

200

uL of stock

25

fvol
(mL)

1.0

cone
(ug/mL)

5.0

Individual Standard Mix A

*microliters to lOmL hexane(final volume)

Individual Standard Mix B

*microliters to lOmL hexane(final volume)

Concentrations of the Target Compounds in the Calibration Standards

STOCK
STANDARD

Pesticide Std A

Pesticide Surrogate
Intermediate

CONC.
(ug/mL)

5-100

5.0

ISMA-1
*

lOuL

lOuL

ISMA-2
*

20uL

20uL

ISMA-3
*

40uL

40uL

ISMA-4
*

60uL

60uL

ISMA-5
*

lOOuL

lOOuL

STOCK
STANDARD

Pesticide Std B

Pesticide Surrogate
Intermediate

CONC.
(ug/mL)

5-50

5.0

ISMB-1
*

lOuL

lOuL

ISMB-2
*

20uL

20uL

ISMB-3
*

40uL

40uL

ISMB4
*

60uL

60uL

ISMB-5
*

lOOuL

lOOuL

Target compound

g-BHC(Lindane), TCMX, DCB

Aldrin, Dieldrin,
Endosulfan I, Heptachlor,
Heptachlor epoxide

p,p'-DDT, Endosulfan n

Endrin aldehyde

Methoxychlor

ISMA-1
(ug/mL)

0.0050

0.010

0.020

0.0025

0.10

ISMA-2
(ug/mL)

0.010

0.020

0.040

0.050

0.20

ISMA-3
(ug/mL)

0.020

0.040

0.080

0.10

0.40

ISMA4
(ug/mL)

0.030

0.060

0.12

0.15

0.60

ISMA-5
(ug/mL)

0.050

0.10

0.20

0.25

1.0
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Appendix A
Target compound

a-BHC, TCMX, DCB

Aldrin, b-BHC, d-BHC,
a-Chlordane, g-Chlordane,
p,p'-DDE, Endrin

p.p'-DDD,
Endosulfen suliate,
Endrin ketone

ISMB-1
(ug/mL)

0.0050

0.010

0.020

ISMB-2
(ug/mL)

0.010

0.020

0.040

ISMB-3
(ug/mL)

0.020

0.040

0.080

ISMB-4
(ug/mL)

0.030

0.060

0.12

ISMB-5
(ug/mL)

0.050

0.10

0.20

CHLORINATED PESTICIDES STANDARDS PREPARATION

Technical Chlordane Intermediate Standard
STOCK
STANDARD

Technical
Chlordane

CONC.
(ug/mL)

1000

uL of stock

100

fVol
(mL)

1.0

cone
(ug/mL)

100

Toxaphene Single Intermediate Standard
STOCK
STANDARD

Toxaphene

CONC.
(ug/mL)

1000

uL of stock

100

fvol
(mL)

1.0

cone
(ug/mL)

100

Single point calibration standards are analyzed for t-Chlordane (0.20ug/mL) and Toxaphene (l.Oug/mL) with the
routine analytical sequence. If either of these target compounds is detected in field samples, a three point curve
(EPA608) or a five point curve (EPA 8080/8081) must be analyzed and evaluated and the sample extracts containing
these targets re-analyzed.

Technical Chlordane Five-point Curve- 0.10,0.20,0.40,0.60,0.80ug/mL
STOCK
STANDARD

Technical
Chlordane

CONC.
(ug/mL)

100

TCHLOR
-1*

10

TCHLOR
-2*

20

TCHLOR
-3*

40

TCHLOR
-4*

60

TCHLOR
-5*

80

*microliters to lOmL hexane(final volume)

Toxaphene Five-point Curve- 0.10,0.25, 0.50,1.0, 2.0ug/mL
STOCK
STANDARD
Toxaphene
Intermediate

CONC.
(ug/mL)

100

TOX
-1*

10

TOX
-2*

25

TOX
-3*

50

TOX
-4*

100

TOX
-5*

200

Tnicroliters to lOmL hexane(final volume)
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Appendix A
AROCLOR STANDARDS PREPARATION

The Aroclor (PCB) standards can be used for EPA Method 8080/808 lAto report the routine list of Aroclors. The
standards are prepared in hexane at a final volume of lOmL and stored at 4C. AR1660 is used to establish calibration
linearity for the Aroclor mixtures and is used as the calibration check Use AR1660 as a guide if calibration curve of
other Aroclors required.

Intermediate AR1660/surrogate standard
STOCK
STANDARD

Arl016

Arl260

TMX/DCB

CONC
(ug/mL)

1000

1000

200

uL of stock to lOmL
hexane

100

100

10

cone, of intermediate
std(ug/mL)

10

10

0.2

Working Level AR1660/surrogate standards
INTERM
STANDARD

AR1660/
Surrogate

CONC
(ug/mL)

10
0.2

AR1660
-1*

100
(0.10)

AR1660
-2*

200
(0.20)

AR1660
-3*

500
(0.50)

AR1660
-4*

1000
(1.0)

AR1660
-5*

2000
(2.0)

"microliters (mL) of intermediate standard used to prepare lOmL of working standard in hexane

Concentrations of the AR1660 Standards
Calibration Std

AR1660-1

AR1660-2

AR1660-3

AR1660-4

AR1660-5

AR1016(ug/mL)

0.10

0.20

0.50

1.0

2.0

AR1260(ug/mL)

0.10

0.20

0.50

1.0

2.0

surrogates

0.002

0.004

0.010

0.020

0.040

AR2154 Calibration Standard
STOCK
STANDARD

AT 1221

Arl254

CONC
(ug/mL)

1000

1000

uL of stock to lOmL
hexane

10

10

cone. AR2 154-1
(ug/mL)

1.0

1.0

AR1232 Calibration Standard
STOCK
STANDARD

Arl232

CONC
(ug/mL)

1000

uL of stock to lOmL
hexane

10

cone. AR1232-1
(ug/mL)

1.0

SG45Page20of29 SAVANNAH LABORATORIES
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Appendix A

AR1242 Calibration Standard
STOCK
STANDARD

Arl242

CONC
(ug/mL)

1000

uL of stock to lOmL
hexane

10

cone. AR1242-1
(ug/mL)

1.0

AR1248 Calibration Standard
STOCK
STANDARD

Arl248

CONC
(ug/mL)

1000

uL of stock to lOmL
hexane

10

conc.AR1248-l
std(ug/mL)

1.0

DDT/Endrin Breakdown Evaluation Standard
STOCK
STANDARD

Column
Evaluation

CONC
(ug/mL)

2

uLofstocktolOmL
hexane

10

conc.AR1248-l
std(ug/mL)

0.020

The evaluation standard also contains aldrin and dibutyl chlorendate.

SG45Page21of29 SAVANNAH LABORATORIES
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Appendix B

608/8080/8081/8082 METHOD SUMMARY

HOLD TIMES

MATRIX

Aqueous
Soil/
sediment

Waste

TCLP

Preservative/
storage*

none; 4C

none; 4C

none; 4C

none; 4C

Routine
Container

1-L amber

500-mL

Glass

1-L amber

Sample
Hold Time

7 days

14 days

14 days

7 days

Extract
Hold Time

40 days

40 days

40 days

40 days
*Storage temperature is 4C with a control criteria of less than 6C with no frozen samples

EXTRACTION
Aqueous: Approximately 1L of sample (contents of container) using continuous or separatory funnel extraction at
pH 5-9 with me'thylene chloride; exchange to hexane and concentrate to final volume of lOmL
Soil/Solids: Approximately 30g of sample using sonication with 1:1 acetone/hexane;
Concentrate to final volume of lOmL in hexane
Wastes: Approximately Ig of sample diluted to final volume of lOmL with hexane

ANALYSIS
Dual capillary columns with dual EC; 2-5uL injection into glass tee or y-splitter, external standard calibration

SEQUENCE-600-series
Endrin/p,p'-DDT breakdown evaluation (recommended)
Initial Calibration-
3 point single peaks compounds
1 point all Aroclors
1 point toxaphene
1 point technical chlordane
Initial Calibration Verification (ICV)
Sample analyses
Continuing calibration verification (CCV)-daily-every 24 hours
Single peak compounds
AR1660
RL standard(optional; required by state or client QAP)
Sample analyses

Sequence continues until all samples have been analyzed or the CCV fails the acceptance criteria. If a multi-peak
target compound is detected, the extract is reanalyzed with a 3-point curve.

SURROGATE(S):
Tetrachloro-m-xylene- 0.20ug/L
Decachlorobiphenyl-0.20ug/L

BATCH QC
Method blank
LCS/LCSD- full target of single peak analytes @ 0.20ug/L
MS/MSD- full target of single peak analytes @ 0.20ug/L

SG45Page22of29 SAVANNAH LABORATORIES
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Appendix B

SEQUENCE-8000-series

STANDARD/SAMPLES

Endrin/p,p'-DDT breakdown (every 12 hours)

Initial Calibration-
5 point single peaks
5 point Arl660(notel)
1 point Toxaphene
1 point tech Chlordane
1 point remaining Aroclors

Up to twenty sample extracts

Endrin/p.p'-DDT breakdown (every 12 hours)

Continuing calibration check
midpoint single peaks
midpoint Arl660(notel)

RL Standard(optional)-lowest point on the calibration curve if
required by state or client QAP

Up to twenty sample extracts
The sequence continues until all samples have been analyzed or until the calibration verification fails the acceptance
criteria. All samples extract analyses must be bracketed by acceptable verification standards.

Note 1-A mixture of Arl016 and Arl260 will be used to calibrate and verify the response for PCBs and to verify the
response for Toxaphene and technical Chlordane in the continuing calibration.

SURROGATE (S):
Tetrachloro-m-xylene- 0.20ug/L
Tecachlorobiphenyl-0.20ug/L

BATCH QC
Method blank
LCS- CQAP subset
MS/MSD- CQAP subset

Parameter

Lindane

Aldrin

Heptachlor

Dieldrin

Endrin

p,p'-DDT

Aqueous(ug/L)

0.20

0.20

0.20

0.50

0.50

0.50

Soils(ug/kg)

6.0

6.0

6.0

15

15

15
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Appendix B

8000-SEREES CALIBRATION

Initial calibration is performed upon instrument startup and whenever the continuing calibration verification standard
fails the acceptance criteria. A calibration curve is prepared for all target compounds with the lowest standard
concentration at or below the reporting limit and the remaining standards defining the working range of the detector.
After the initial calibration standards are injected, a calibration curve is constructed using either internal standard or
external standard methodology. The curve is inspected before proceeding with sample analysis. The correlation
coefficient must be greater than or equal to 0.99. An alternative to quantitation from a calibration curve is quantitation
from an average response factor. If the %RSD of the calibration curve is less than or equal to the acceptance criteria,
the average response factor can be used for quantitation. A midpoint calibration verification standard must be analyzed
at the frequency specified in the method SOP as a check on the validity of the initial calibration. If the percent
difference or percent drift is within the acceptance criteria, the curve is acceptable for quantitation of samples.

8000-series ICAL exception if the %RSD criteria is used to evaluate the calibration curve:
If one or more compounds fail the %RSD criteria, the calibration curve can be used for quantitation if the average
%RSD of ALL of the compounds in the calibration standard is less than or equal to 20% and the user of the data is
notified of the compounds that fail.

8000-series CCAL exception for %drift or %difference criteria:
If one or more compounds fail the %drift or %difference criteria, the calibration may still be considered valid if the
average %drift or %difference of ALL of the compounds in the calibration standard is less than or equal to 15% and
the user of the data is notified of the compounds that fail.

If the CCV standard analyzed after the samples fails to meet the acceptance criteria and the response of the mid
point standard is above the criteria (that is the response of the analytical system has increased), samples which have
no target compounds detected above the RL may be reported as <RL, since the compounds would have been
detected if present. (SW-846 Method 8000B).
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QC CHECK FREQUENCY ACEPTANCE
CRITERIA

CORRECTIVE
ACTION

p,p'-DDT and Endrin breakdown check
-required for 8000-series, recommended for 600-
series

Initially and every 12
hours

% breakdown of both
compounds less than 20%

-re-analyze check solution
-perform injector port and/or column
maintenance and re-analyze

Initial Calibration-
600-series:3 point minimum with lowest point at
RL
8000-series:5 point minimum with lowest point at
RL

Initially prior to sample
analysis, when major
instrument maintenance
performed, or when CCV
fails

600-series:
1)RSD of each target
<= 10%; OR
2) plot regression curve
CC>=0.99 for each target
8000-series:
1)RSD of each target
<= 20%; OR
2) plot regression curve
CC>=0.99 for each target
(see previous page for
exceptions)

-Evaluate chromatogram and integrations.
Check calculations.
-Reanalyze standard(s)
-Remake and reanalyze standard(s)
-Perform instrument or column maintenance
and reanalyze standards

Continuing calibration verification(CCV) After every ten to twenty
sample analyses and at
the end of the sequence if
external standard
calibration is used

Percent difference or drift
<= 15%

(see previous page for
exceptions)

-Evaluate chromatogram and integrations.
Check calculations.
-Reanalyze standard(s)
-Remake and reanalyze standard(s)
-Perform instrument or column maintenance
and reanalyze standards

lethod blank Per batch All targets reported less
than RL in Section 5 of
the SL CQAP

-Evaluate chromatogram and integrations.
Check calculations.
-Reanalyze
- Follow guidance in SL SOP AN02 and
Table 13.1 in CQAP

SO

so
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QC CHECK FREQUENCY ACEPTANCE
CRITERIA

CORRECTIVE
ACTION

Lab control sample (LCS)-
subset of targets in SL CQAP

Per batch
(If MS/MSD cannot be
performed, the LCS must
be performed in
duplicate)

Recoveries within SL
CQAP Section 5 limits

-Evaluate chromatogram and integrations.
Check calculations.
-Reanalyze
- Follow guidance in SL SOP AN02 and
Table 13.1 in CQAP

Matrix spike(MS) and matrix spike duplicate
(MSD)

Per batch Recoveries within SL
CQAP Section 5 limits

-Evaluate chromatogram and integrations.
Check calculations.
-Reanalyze
- Follow guidance in SL SOP AN02 and
Table 13.1 in CQAP

Surrogates All samples, method
blanks, and QC

Recoveries within SL
CQAP Table 5 limits
See section 11.1.1. for
specifics

-Evaluate cliromatogram and integrations.
Check calculations.
-Reanalyze
- Follow guidance in SL SOP AN02 and
Table 13.1 in CQAP

Reporting limit(RL) standard-standard at the
reporting limit used to verify sensitivity of the
instrument

Daily(optional-sec
specific state or client
requirements for
frequency)

Detected with reasonable
sensitivity

-Reanalyze RL standard
-Remake and reanalyze RL standard
-Perform instrument or column maintenance,
recalibrate, and reanalyze associated samples

Retention time window determination See guidance in SL SOP
AN66

See guidance in SL SOP
AN66

Use guidance in SL SOP AN66:
Determination of Retention Time Windows in
Gas Cliromatographic
Analyses

(I)r

IS
82
so
5
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QC CHECK

Initial demonstration of Capability
(the analyst has to perform the IDOC for either of
the analogous 600 or 8000 series methods- not
both)

Method detection limit(MDL)

FREQUENCY

Per analyst

See SL SOP CA90

ACEPTANCE
CRITERIA

Within the 600- or 8000-
series method limits

Evaluate data using
criteria SL SOP CA90

CORRECTIVE
ACTION

-Reanalyze QC sample for the targets that
failed to meet the criteria

-Evaluate data. Check calculations.
-Reanalyze MDL samples.

0)

ii!
s O
32
so"a
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Appendix B
TABLE 1

Compound

Tetrachloro-m-xylene
Alpha-BHC
Gamma-BHC (Lindane)
Beta-BHC
Heptachlor
Delta-BHC
Aldrin
Heptachlor qx>xide
Gamma-Chlordane
Alpha-Chlordane
Endosulfan I
4,4'-DDE
Dieldrin
Endrin
4,4'-DDD
Endosulfan I
4,4'-DDT
Endrin aldehyde
Endosulfan sulfate
Dibutyl chlorendate
Melhoxylchlor
Endrin ketone
Decachlorobiphenyl
Technical chlordane
Toxaphene
AR1221
AR1232
AR1016
AR1242
AR1248
AR1254
AR1260
Isodrin
Chlorobenzilate
AR1268

RT
COL1

5.26
7.39
8.63
8.80
9.54
9.83
10.38
11.96
12.31
12.72
12.86
13.39
13.63
14.45
14.75
14.97
15.54
15.76
15.98
16.73
17.60
17.79
21.36
MR
MR
MR
MR
MR
MR
MR
MR
MR

11.85
14.51
MR

RT
COL 2

6.65
7.71
8.65
8.39
10.61
9.19
11.53
12.51
13.04
13.41
13.42
13.84
14.05
14.53
14.83
14.78
15.78
15.21
15.71
17.80
17.04
16.82
22.36
MR
MR
MR
MR
MR
MR
MR
MR
MR

12.45
14.79
MR

CHROMAT

MR = multi-peak/multi-response

COL1 = DB608

compounds

COL2 = DB-5
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SG45 APPENDIX: EXAMPLE CHROMATOGRAMS
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Data File; /chen/SG/SChECDl.i/lH1209.b/cdc0928.d
Date : 10-DEC-97 07:51:00
Client ID: PISHft-04
Sample Info: PISMft-04~lM1209

Column phase: DB-608

Pace 3

Instrument: SCMECKl.i

Operator: BU
Column diameter: 0.53

1.4-

1.3-

1.2-

1.1-

1.0-

o
0.9-

0.8-

0.7-

0.6-

0.5-

0.4-

/chen/SG/SCHECDl.i/1H1209.b/cdc0928.d/cdc0928.HDR



Data F i le : /chei«i/SC/SCnECD2. i/lM1209.b/ddc0928.d
Date : 10-DEC-97 07:51:00
Client ID: PlSMft-04
Sample Info! PISMA-04~1H1209

Column phase: DB-5

Pate 3

Instrument: SCMECD2.i

Operator: BU
Column diameter: 0.53

/ch«n/'SC/SGHECD2. i /1M1209. bAldc0928. d/ddc0928. HUR

1.2-

1.1-

1.0-

0.9-

0.8-

in
o 0.7-
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0.4-
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0.2-

o
o
in
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o
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Data File: /chen/SG/SGHECDl.i/!H1209.b/cdo0929.d
Dal* ; 10-HEC-97 08:19:00
Client ID: PISHB-04
Sample Info: P1SHB-04~1M1209

Column phase: DB-608

Pate 3

Instrument: SCMECDl.i

Operator; BM
Column diameter: 0.53

9

9

8

8,

8,

8,

8,

7,

7,

7,

7,

7,

6,

6,

6,

£ 6,

6.

5,

5,

5,

5.

5.

4.

4.

4.

4.

4.

3.

3.

3.

4-;
2-

(I-
8-

(,-
4-

/chem/SC/SCHECDl.1/1H1209.b/cdc0929.d/cdc0929.HDR



Data File: A:hem/SC/SCMECD2.l/lM1209.b/ddo0929.d
Cat* ; 10-DEC-97 08:19:00

Client ID: PISHB-04
Sample Info: PISHB-04~1H1209

Column phase: DB-5

Instrunent: SCHECD2.J

Operator; EM
Column diameter: 0.53

8.4-
8.2-i
8.0-;
7.8-;
7.6-;

7.4-:
7.2̂
7.0-;

6.8:
6.6-;

6.0-;
5.8-j
6.6-;
5.4-j
5.2̂ .

•* 5.0-;

S 4.8-;
4.6̂ .

4.4-!

4.2̂
4.0-;
3.8-;

3.2-;
3.0̂
2.8-;
2.6̂
2.4-;
2.2:
2.0-;
1.8-.

/chen/SC/SCHECD2.i/1H1209.b/ddc0929.d/ddc0929.HDR

•Jl



f

Data File: /ohew/SC/SCJECDl. i/U1212.b/»dol244.d
Date ; 14-DEC-97 04;22;00
Client ID; PISOC-04
Sample Info; PISOC-04~1J1212

Column phase: DB-608

Instrument: SCJECDl.i

Operator: BU
Column diameter: 0.53

1.26-;
1.24-i

1,18-!
1.16;
1.14-i
1.12̂
1.10J
LOS-:
i.oe;
1.04;
1.02̂
1.00^
0.98-;
0.96-!
0 . 94 •=.
0.92̂ .
0.90-!
0.88-i
0.86-i
0,84^

S 0.82-;
O 0.80-;
>- 0.78̂
0.76-;
0.74̂ .
0.72-;
0.70H
0.68̂
0.66̂ .
0.64-;
0.62-:
0.60̂
0.58-'
0.56-;
0.54H
0.02-:.
0.50-;
0.48-;
0.46̂ .
0.44-;
0.42̂ .
0.40->f

2

/chen/SC/SCJECD1,i/IJ1212.b/edo!244.d/edc!244.HDR

10 11 12 14 10 17 18 19 20 22 24



Data Fi le : /chem/SC/SCJECDZ. l/U1212.b/fdol244.d
Date : 14-DEC-97 04[22:00
Client ID: PISOC-04
Sample Info: P1SOC-04~1J1212

Column phase; DB-5

Pat* 2

Instrument: SCJECD2.1

Operator: BW
Column diameter: 0.53

6.4-;

6.2-]

/chen/SC/SC JECD2.1/1J1212. b/f do!244. d/f dc!244. HPR
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l)ita Fil*: A3htm/SC/SCHECDl.i/lH1209.b/o<lo099.d
Date : 09-DEC-97 23:04:00
Client ID: CHLOR-04
Sample Info: CHLOR-04~1H1209

Column phase: DB-608

Pat* 2

Instrument: SCHECDl.i

Operator: BU
Column diameter! 0.53

/cheia/SC/SCHECDl. 1/1M1209. b/cdc099. d/cdc099. HDR

9.8-;
9.6-;
9.4-;
9.2-;
9.0-;
8.8-;
8.6-;
8.4-;
8.2:
8.0-;
7.8^
7.6-;
7.4-;
7.2-;
7.0-;
6.8-;

6.2-
6.0J
5.8^
5.6-:
5.4-;

4.8-;

4,6-i

4.4:

•*.2-:
4.0-;

3.8-;
3.6-;
3.4-:
3.2-j
I AJ



Data File: /chen/SC/'SCHECD2.1/1111209.b/ddo099.d
Date ; 09-DEC-97 23:04:00

Client ID; CHLOR-04
Sai'iple Info: CMLOR-04~1H1209

Column phase: DB-5

Instrument: SCHECD2.J

Operator: BH
Column diameter; 0.53

Xchepi/SC/SCHECD2. i /1M1209. b/ddc099. d/ddc099. HDR
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Data File; /chem/SC/SCHECD2. i/llU209.b/ddc09i7.d
Date : 10-DEC-97 02M6:00
Cl ien t ID: TOXAPII-04
Sample Info: TOXAPH-04~1M1209

Column phase: DB-6

Paje 2

In»trup,ent; SCHECD2.1

Operator: BN
Column diameter; 0.53

/chem/SC/SCHECD2.i/1H1209.b/ddc0917.d/ddc0917,HDR
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Data File: /chem/SC/SCMECD2. i/U11209.b/ddc0930.d
Date : 10-DEC-97 08H7IOO
Client IDt RR1660-04
Sample Infol AR1660-04~1H1209

Column phase: DB-5

e 2

Instrument! SCMECD2.I

Operator: BW
Column diameter; 0.53

3.1-:

3.0-;

2.9-i

2.8-;

2.7-:

2.3-;
2.2-;
2.1̂

2.0-j

1.9-;
i.B-i
1.7-j

1.3-;

1.2-;
l.i-i

i.o-;
0.9^

0.8-;
0.7-;

0.3-;
0.2-

/ohen/SC/'SCHECD2. i /1H1209. b/ddo0930. d/ddo0930. HDR
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L
O
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Data File: /chem/SC/SCHECDl.i/lM1209.t>/cdc092.d
Date : 09-DEC-97 19149:00
Client IDI AR1221-04
Sample InfoJ 6R1221-04~1M1209

Column phase: DB-608

Page 2

Instrument: SCHECDl.i

Operator: BW
Column diameter: 0,53

/chen/SG/'SCMECDl. i /1H1209. b/cdo092. d/odo092. HDR



r
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The SOP Summary (page 14 of 19) is incorrect for LCS for the 200-series methods The recover.- limits for
LCS are 85-115%. The SOP Summary should read:

QC Item
Lab Control Sample

Frequency
One per batch of twenty
samples or less

Acceptance Criteria
7000-series: SL QAP
200-series: 85-115%
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batch
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Approval
Signature:, _

R. Wayne RoWins / ~
Title: Corporate QA Manager______Date: i^[22- f^j i

GRAPHITE FURNACE ATOMIC ABSORPTION (GFAA)

1.0 SCOPE AND APPLICATION

1.1 This SOP describes the determination of metals by graphite furnace atomic absorption (GFAA)
spectroscopy. This procedure is applicable to a wide range of matrices including monitoring wells,
wastewater, leachates, wastes, soils, and sediments. All matrices, with the exception of some dissolved
metals and some drinking water samples, require digestion prior to analysis. Table 1 is a summary of the
elements that may be determined using this procedure and some of the parameters for each element.

1.2 The reporting limit (RL), the method detection limit (MDL), and the accuracy and precision criteria are
listed in Section 5 of the Savannah Laboratories' Quality Assurance Plans.

2.0 SUMMARY OF METHOD

2.1 Prior to analysis, samples must be digested using the appropriate preparation method. A representative
aliquot of the sample digest is transferred to a graphite tube. The graphite tube is heated in a stepwise
manner to dry, char, and atomize the sample. During atomization, the element is volatilized into the optical
path where characteristic radiation from a hollow cathode lamp or electrodeless discharge lamp is absorbed.
A photosensitive device measures the difference in transmitted radiation as absorbance. Standards and
samples are analyzed using the same instrument parameters.

2.2 This SOP is based on the guidance provided in the methods references in Table 2 of this SOP and Method
7000A from SW-846.

3.0 SAFETY

3.1 Use good common sense when working in the lab. Do not perform any procedures that you do no
understand or that will put you or others in potentially dangerous situations.

3.2 The samples have been digested in strong acids and will have high acid concentration. The analyst must
wear a lab coat or apron, eye protection (lab glasses or face shield), and gloves when handling samples.

3.3 The GFAA instrument must be properly vented to eliminate metal contamination in the lab.

4.0 INTERFERENCES

4.1 The furnace procedure is subject to chemical interferences. The composition of the sample matrix can have
major effect on the analysis. Interferences can be overcome using one or more of the following
procedures:

1) Successively dilute and reanalyze the sample to eliminate interferences.
2) Modify the sample matrix either to remove the interference or to stabilize the element.
3) Analyze the sample by the methods of standard addition.

Two quality control checks are performed with each batch of samples as check on interferences: 1), a 1:5
dilution and 2) one sample is subjected to post digestion spike.
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4.2 Cross-contamination and contamination of the sample can be major sources of error because of the extreme
sensitivities achieved with the furnace. The sample preparation and analytical areas should be kept clean
and glassware must be properly cleaned. Special attention should be given to the evaluation of reagent
blanks. Pyrolytic graphite can become contaminated and several high temperature "burns" may be required
to clean the tube before use.

4.3 Gases generated in the furnace during atomization may have molecular absorption encompassing the
analytical wavelength. When this occurs, either use background correction or choose an alternative
wavelength. When continuum background correction cannot correct for the interference, chemically
remove (chelation, precipitation) the analyte or use an alternate background correction.

4.4 Sample containing large amounts of organic materials must be oxidized by acid digestion before analysis.
This will minimize broad-based absorption. Interferences from a "smoke-producing" sample digest can be
reduced by extending the charring time and/or charring at a higher temperature. Care must be taken to
prevent loss of the analyte.

4.5 Anion interference studies indicate that chloride, and to a lesser extent, phosphate and sulfate anions, may
interfere with the GFAA analysis. The use of hydrochloric acid, phosphoric acid, and sulfuric acid should
be minimized.

4.6 Carbide formation resulting from the chemical environment of the furnace has been observed. When
carbides form, the analyte may be released very slowly from the resulting metal carbide as atomization
occurs. The use of a pyrolytically coated graphite tube can reduce carbide formation and increase analyte
sensitivity.

5.0 SAMPLE COLLECTION, HANDLING, AND PRESERVATION

5.1 Aqueous Samples

5.1.1 Liquid sample are collected in 250-mL or 500-mL plastic containers. The sample is preserved with HNO3 to
a pH <2. The sample must be digested and analyzed within 6 months of collection.

5.1.2 Samples for dissolved metals should be filtered in the field before acid is added to the sample. If the sample
is to be filtered in the lab, no preservative is added to the sample until the sample is filtered.

5.2 Soil/Sediment Samples

Soil and sediment samples are collected in 500-mL plastic containers. The sample is cooled to 4C at the
time of collection and is stored at 4C +/- 2C until time of digestion and analysis. The sample must be
digested and analyzed within 6 months of collection.

5.3 TCLP or EP Toxicity Leachate Samples

The leachate is transferred to a plastic container after the extraction procedure. The sample is preserved
with HNO3 to a pH <2.. The leachate sample must be digested and analyzed within 6 months of collection.
If the leachate is to be analyzed for mercury, the leachate is stored at 4C+/-2C until the mercury analysis is
completed. Hold time for mercury is 28 days

5.4 Waste Samples

Waste samples are collected in 500-mL plastic containers. The sample must be digested and analyzed
within 6 months of collection.
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6.0 APPARATUS AND MATERIALS

6.1 Atomic absorption spectrophotometer - single or dual channel, single or dual beam instrument, equipped
with temperature programmable furnace and autosampler.

6.2 Hollow cathode lamps

6.3 Electrodeless discharge lamps

6.4 Argon gas supply

6.5 Hydrogen/argon: 5% hydrogen in argon for Method 200.9. This gas mixture will increase signal to noise
ratio in high chloride samples.

6.6 Pipetting devices - mechanical devices or volumetric pipettes

6.7 Volumetric flasks - class A or equivalent

7.0 REAGENTS

7.1 Reagent water-ASTM Type I or Type II deionized water.

7.2 Nitric acid - reagent grade or better

7.3 1 + 1 Nitric acid solution

7.4 10% Nitric ac id solution

8.0 STANDARDS

Calibration and spike solutions are prepared from either certified stock solutions or from stock solutions
purchased from vendors or, in a very limited number of applications, from stock standards prepared from
neat materials. Certificates of analysis or purity must be received with all neat compounds or stock
solutions. All preparation steps must be in accordance with SL SOP AN41: Standard Materials
Traceability.

NOTE: Many standards are to be prepared every six months "or sooner if needed or required," "if needed"
means the standard has been exhausted; "if required" means that the standard does not meet the QC criteria.

8.1 Stock Standards
Stock standards are purchased as certified solutions at a concentration of lOOOmg/L. The lab should obtain
two sources of each element that are prepared independently.

ME75-Page3of19
SAVANNAH LABORATORIES
t emmoHMCHTti. sBtwces. we



ME75:12.22.97:3

8.3 Calibration Standards

Calibration standards are prepared from the intermediate standards. The calibration curve must have a
minimum of three (3) standards. The lowest standard must be at the reporting limit(RL) and the other
standards will define the working range of the calibration curve. See Table 1 for guidance on the
calibration levels for each analyte.

Fint =
Ccal ® Veal

Cint

where
Cint = concentration of the intermediate standard, mg/L
Vint = volume of intermediate required to prepare the calibration standard, mL
Ccal = concentration of the calibration standard to prepare, mL
Veal = volume of calibration standard to prepare, mL

The following tables provide some examples of the preparation of the calibration standards at
concentrations listed in Table 1. Note that the solvent is different for EPA Method 200.9 because HCI is
also used in the 200.9 digestion procedures. The designations of the standards (A-l, B-2, etc.) are included
to differentiate the standard solutions and are not meant to be prescriptive.

Copper, Chromium, Antimony, Silver
CALSTD
A-l
A-2
A-3
A-4

INTSTD
A

Vint(mL)
0.050
0.10
0.50
0.10

Vcal(mL)*
100
100
100
100

Ccal, ug/L(l)
5.0
10
50 J
100

Ccal, ug/L (2)
0.5
1.0
5.0
10

*1% HNO3 (except for Sb prepped by 3005, then 5% HCI, 2% HNO3) Lithium standard levels are 5, 10, 20, 50
(1) copper, chromium, antimony
(2) silver, cadmium

Arsenic, Selenium, Lead, Thallium
CALSTD
B-l
B-2
B-3
B-4

INTSTD
B

Vint(mL)
0.050
0.10
0.50
1.0

VcaKmL)*
100
100
100
100

Ccal,ug/L(l)
5.0
10
50
100

*1%HNO3
(1) selenium, lead, thallium, arsenic

200.9 Calibration Standards
CALSTD
C-l
C-2
C-3
C-4

INTSTD
200.9

Vint(mL)
0.050
0.10
0.50
0.10

Vcal(mL)*
100
100
100
100

Ccal, ug/L(l)
5.0
10
50
100

*2%HNO3/1%HC1
(1) selenium, lead, thallium, antimony, arsenic
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200.9 Intermediate
ELEMENT
Arsenic (As)
Selenium (Se)
Lead (Pb)
Thallium (Tl)
Antimony (Sb)

Cstock
lOOOmg/L
lOOOmg/L
lOOOme/L
lOOOmg/L
1 OOOmg/L

Vstock
l.OmL
l.OmL
l.OmL
l.OmL
l.OmL

Vint*
lOOmL

Cint
lOmg/L
lOmg/L •
lOma/L
lOmg/L
lOma/L

*2% HN03 / 1%HC1 (if prepped). If turbidity < NTU, samples can be run undigested, then matrix would be 1%
HNO3.
Note: Concentrations and volumes may need to be adjusted due to the linearity requirements of Method 200.9.

8.4 Calibration Verification Standards (ICV/CCV)

The initial calibration verification (ICV) standard is prepared in the same manner as the intermediate and
calibration standards to give a final concentration equal to the concentrations listed in Table 1. The ICV
must be prepared from stock or intermediate standards that were prepared independently of the standards
used to prepare the calibration standards. This second source may be from a different vendor or a separate
lot from the same vendor. The CCV standard is the mid-level calibration standard.

8.5 Calibration Blanks (ICB/CCV)

The calibration blank is reagent water that contains the same acid concentration as the calibration standards,
either 1% HNO3 or 2%HNO3 / 1% HC1. The initial calibration blank (ICV) is analyzed after the ICV and
the continuing calibration blank (CCB) is analyzed after the CCV.

9.0 SAMPLE PREPARATION

MATRIX
Aqueous and leachates
Soils and solids
Oils and Wastes

SOP
ME60
ME61
ME61/
ME62

10.0 ANALYTICAL PROCEDURE

10.1 Table 1 and its appendices give the general conditions for performing GFAA analysis. These conditions are
for guidance. Each lab must optimize and document the conditions used at that lab. Most instrument
information can be retrieved from the GFAA data system and retained as evidence of the conditions used
during a given analysis.

10.2 Analytical Sequence

Samples and standards are analyzed in a definite sequence given in the SOP Summary. The sequence
continues until all samples are analyzed or until a CCV or CCB fails the acceptance criteria. All sample
analyses must be bracketed by acceptable calibration and blank verification standards.

10.2.1 Initial Calibration

The initial calibration is performed prior to sample analyses and a calibration curve is constructed

10.2.2 ICV/ICB

The initial calibration standard (ICV) is analyzed after the initial calibration standards but prior to the
samples. The ICV is used to verify that the initial calibration standards were properly prepared and that the
GFAA is functioning properly.
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The initial calibration blank (ICB) is the analyzed after the 1CV but prior to sample analyses as a check on
the carryover and sensitivity of the GFAA.

10.2.3 CCV/CCB

The continuing calibration verification (CCV) is analyzed after every 10 samples to verify that the
calibration remains valid.

The continuing calibration blank (CCB) is analyzed after the CCV as a check on carryover and instrument
sensitivity.

1 0.2.4 Sample analyses [including batch QC (LCS/MS)]

Samples are reported only if the analysis is bracketed by acceptable calibration verification standards and
the absorbance of the sample falls within the working range of the GFAA.

10.2.5 Post Digestion Spike (Analytical Spikes)

The post digestion spike is performed to verify that samples of similar matrix types are free from
interferences. Two samples from each batch are spiked after the preparation/digestion.

10.2.5.1 Select two samples from each within a batch for the post digestion spike. For batches with 10 or fewer
samples, only 1 spike is necessary.

10.2.5.2 Add a known volume of a spiking solution to a known volume of sample digestate. It is suggested that the
volume of spiking solution be 1% of the volume or less of the digestate to minimize the effects of volume
on the post-digestion spike. The post spiking solution is prepared at a concentration that will yield a spike
concentration 2 times the RL when the sample digestate is spiked. Due to the native levels of lead expected
in environmental samples, lead is spiked at 4 times the RL. Note that intermediates A & B (prepared earlier
in this procedure) may be used for the spike solution.

The following equation can be used to determine the volume of spiking solution required:
where

C2072

C, = concentration of spiking solution (mg/L)
V, = volume of spiking solution (mL)
C2 = desired concentration of post digestion spike (mg/L)
V2 = volume of sample used for post-digestion spike (mL)

10.2.5.3 Analyze the spiked aliquot and an un-spiked aliquot

10.2.5.4 Calculate the percent recovery of the post digestion spike:

where
Cps = concentration of post digestion spike (ug/L)
Cs = concentration of un-spiked sample (ug/L)
C2 = theoretical concentration of spike (ug/L)

(See 10.2.5.2)
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10.2.5.5 Evaluate the recovery using the following decision matrix. Limits for post digestion spikes are 85-115%
recovery.

Result of Post Digestion Spikes

Within 85- 11 5% limits

>1 15% recovery

<85% recovery but >50% recovery

<50% recovery

Action
None

Repeat analysis.
Remake spiking solutions, re-spike, and
reanalyze.
Reanalyze un-spiked sample

Analyze all associated samples by single
point method of standard addition and
quantify by using MSA. OR qualify all
associated samples on report

Dilute digestate and repeat spike.
Analyze all associated samples by single
point MSA.

Note: The >50% recovery of the post digestion spike is a benchmark below which samples may be
biased high.

10.2.5.6 The post digestion spike and the method of standard additions must not be applied to samples analyzed at a
dilution that produces a significant negative absorbance. The first point in the MSA (un-spiked sample)
should be greater than or equal to zero absorbance. Use good judgement when evaluating data where the
absorbances are negative. The digestate should be diluted and reanalyzed to determine the extract of the
matrix interferences.

10.2.5.7 Single Point Method of Standard Additions

Two identical aliquots of the sample digest, Vx, are taken. One aliquot is spiked with a known
concentration, Cs. The second aliquot is analyzed un-spiked (the small volume of standard added to the
spiked sample should be disregarded). The absorbance of both aliquots are measured and the sample
concentration, Cx, is calculated:

C, =
S2V,C,

(S, - S2)

where
51 = absorbance of the spiked aliquot
52 = absorbance of the un-spiked aliquot

ME75-Page8of19
SAVANNAH LABORATORIES
< ENVIRONMENTAL SERVICES. INC.



ME75:12.22.97:3

11.0 DATA ANALYSIS/CALCULATIONS

11.1 Aqueous Samples

Aqueous samples are routinely reported in mg/L while the GFAA is routinely calibrated in ug/L. If the
results are reported in ug/L, the conversion factor is omitted from the calculation.

11.1.1 The concentration of the target analyte in liquid samples is calculated as follows:

Concentration (mg/L) = ug/L(from printout) <S> — ® DF ® ————
V lOOOwg

where
F = final volume of the sample digestate (L)-usually 50mL (0.050L)
V = volume of sample digested (L)
DF = dilution factor

11.1.2 The Reporting Limit (RL) of the target analyte in liquid samples is calculated as follows:

F ItnsConcentration(mg/L) = RLqap ® —
V lOOOwg

where
RLqap = reporting limit from SL QAP (ug/L)
F = final volume of the sample digestate (L)
V= volume of sample digested (L)
DF = dilution factor

The Table 1 Reporting Limits assumes:
F = 50mL
V= 50mL
DF= 1

11.2 Soil/Solid Samples

Soils and solids are routinely reported in mg/kg while the GFAA is routinely calibrated in ug/L. If the
results are reported in ug/kg, the conversion factor is omitted from the calculation.

11.2.1 The concentration of the target analyte in soil and solid samples is calculated as follows:

\mgConcentration(mg/kg,dw) = ug/L(from printout) ® ————:— ® DF ®
W® solids lOOOug

where
F = final volume of the sample digestate (L)
W = volume of sample digested (kg)
DF = dilution factor
solids = decimal equivalent of the percent solids (percent solids/100)

For example, if the percent solids is 85%, the decimal equivalent is 0.85; if the %solids is 100%, the
decimal equivalent is 1.0.
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11.2.2 The Reporting Limit (RL) of the target analyte in soil/solid samples is calculated as follows:

0.00 \Qkg F
Concentration(mg/kg,d\v) = RLqap ® ————— ® . nnT x DF

W ® solids 0.1001

where
RLqap = reporting limit from Table 5, SL COMPQAP
W = weight of sample digested (kg)
F = final volume of the sample digestate (L)
V = volume of sample digested (L)
DF = dilution factor
solids = decimal equivalent of the percent solids (percent solids/100)

The SL COMPQAP Table 5 Reporting Limits assumes

F = O.lOOL(lOOmL)
DF= 1
W= 0.0010kg (l.Og)
solids = 1.0

11.3 The concentration of the target analyte in the lab control and matrix spike samples is determined as in
Section 11.1. The concentration is compared to the theoretical spike concentration and the percent
recovery is calculated.

11.3.1 The theoretical concentration of a lab spike or matrix spike is calculated:

_ mass of analyte added to sample
volume or weight of sample

For liquids, this equation expands to:

Cspike ® Vspike
Ct = —————————

Vsample

For soils, this equation expands to:

Cspike ® Vspike
Wsatnple ® solids

where
Cspike = concentration of the spiking solution (mg/L)
Vspike = volume of spiking solution added to sample (L)
Vsample = volume of sample spiked (L)
Wsample = weight of sample spiked (kg)
solids = (percent solids)/! 00
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11.3.2 The percent recovery is calculated:

%recovery(%REC) Cms'Cs <g> WO
CT

11.3.3

where
Cms = concentration of the spiked sample (MS/MSD or LCS/LCSD)
Cs = concentration of the un-spiked sample (for LCS/LCSD, let Cs = 0)
CT = theoretical concentration of the spike

The MS/MSD samples are analyzed in duplicate. The relative percent recovery(%RPD), a measure of
precision, is calculated for the MS/MSD pair as follows:

%RPD =
(%RECl-%REC2) ®100

where
%REC1 = percent recovery of the MS or LCS
%REC2 = percent recovery of the MSD or LCSD

If duplicate samples are analyzed, the relative percent difference is calculated:

%RPD = (C1-C2)
(Cl + C2) ®100

where
Cl = concentration of the sample
C2 = concentration of the duplicate sample

12.0 QUALITY ASSURANCE /QUALITY CONTROL

12.1 SL SOP AN02: Analytical Batching, Table 13.1 of the SL QAP, and the SOP Summary provide
guidance on evaluating QC and sample data.

12.2 The method detection limit (MDL ) is determined annually in accordance with SL SOP CA90. The
concentrations of the IDL and MDL solutions are given in Section 8 of this SOP.

12.3 Determination of the Instrument Detection Limit (IDL)
The IDL is defined as three times the standard deviation of seven replicate analyses analyzed over three
non-consecutive days. The concentrations of the IDL and MDL solutions are given in Section 8 of this
SOP.
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13.0 TROUBLESHOOTING
No items in this revision.

14.0 PREVENTIVE MAINTENANCE
See Section 10 of the current SL QAP.

15.0 REFERENCES

15.1 Savannah Laboratories' Comprehensive Quality Assurance Plan, and Savannah Laboratories
Corporate Quality Assurance Plan, current revisions.

15.2 Methods for Chemical Analysis of Water and Waste, U.S EPA Office of Research and Development:
Cincinnati, OHIO, March 1983.

15.3 Test Methods for Evaluating Solid Waste, Third Edition, U.S. EPA Office of Solid Waste and
Emergency Response: Washington, D.C., November 1986.
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Method Summary - GFAA Analysis

HOLD/STORAGE

Container

Preservative

Storage

Hold Time

Minimum 250mL plastic bottle with a plastic or Teflon-lined lid

HN03 to pH<2 in the field. If dissolved metals are required, filter the samples
before preservation.

Liquids preserved to pH <2 may be stored at room temperature until preparation.
Solid samples should be stored at 4C (less than 6C with no frozen samples) from
collection until preparation.

Samples may be held for up to six months from the time of collection

SAMPLE PREPARATION
Sample prep is detailed in SL SOPs ME60 and ME61..

ANALYTICAL SEQUENCE_____________
200-series and 7000-series methods
Instrument Start-Up: Turn on the AA furnace according to the manufacturer's recommendations. Allow hollow
cathode lamps proper warm-up times. Clean the furnace head and replace the graphite tubes as needed. Align the
lamp and furnace as recommended by the instrument manufacturer._____________________________
Initial Calibration-minimum of three points with the lowest standard at the required reporting limit or CRDL._____
Initial Calibration Verification(ICV)-a mid-level standard prepared from a source independent of the source used
to prepare the initial calibration standards _____________________________________
Initial Calibration Blank (ICB)
10 samples
Continuing Calibration Verification(CCV)-mid-level
calibration standard
Continuing Calibration Blank(CCB)
10 samples
Continuing Calibration Verification(CCV)
Continuing Calibration Blank(CCB)
10 samples
Continuing Calibration Verification(CCV)
Continuing Calibration Blank(CCB)
10 samples
Continuing Calibration Verification(CCV)
Continuing Calibration Blank(CCB)
The sequence continues until all of the samples are analyzed or until the CCV or CCB fail the acceptance criteria.
All sample analyses (including dilutions) must be bracketed by acceptable verification standards and blanks.

ME75-Page13of19
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2.22.97:3

QC CRITERIA

QC Item

Initial Calibration-minimum three(3)
standards and a cal blank. Lowest
standard at or near the RL

Initial Calibration Verification
Standard (1CV) -Prepared from
independent source.

Continuing Calibration Verification
Standard (CCV)-mid-level standard
(may be the same source as the initial
calibration standards)

Calibration Blank (1CB/CCB)

Lab control samples (LCS)

Method (preparation) blank

MS/MSD - SW846

Detection Limit Check Solution-CLP

Post-Digestion Spike

Method Detection Limit(MDL)

Frequency

Daily

At the beginning of the analysis

At the beginning and end of the
analysis and every 10 samples

After 1CV and every CCV

One per batch of 20 samples or less

One per batch of 20 samples or less

One set per batch of twenty samples
or less

At the beginning of the analysis but
not before the ICV

Two samples per batch.

See CA90

Criteria

Correlation >= 0.995

SW846/200-series = within ± 10%
200 series/200.9 = within ± 5%

200 series/200.9 = within ± 10%
SW846 = within ± 20%

Absolute value of the calibration
blank must be less than the
RL/CRDL.
200.9 = absolute value of the blank
must be less than the RL

Recovery within Section 5 limits in
SL QAP or method-defined criteria

SW-846/200-series:| result) <RL in
SLQAP or result <5% of the analyte
level in the sample.
200.9: (result |< RL in SL QAP or
result < 10% of the analyte level in
the sample.

Recovery within Section 5 limits in
SLQAP

%Rec50-150%

Follow guidance in Section 10.2.5 of
this SOP.

Evaluate according to SL SOP CA90

Corrective Action

Recalibrate

Recalibrate

Terminate the analysis, fix the
problem and reanalyze the previous
10 samples.

SW846/200-series = terminate the
analysis, correct the problem and
reanalyze the previous 1 0 samples.

Re-digest and reanalyze batch

Evalute baseline
Reanalyze samples for blank
Re-digest and reanalyze batch

Flag and report data

Terminate analysis, fix problem,
reanalyze solution.

Follow guidance in Section 10.2.5 of
this SOP.

Evaluate according to SL SOP CA90

ME75-Page14of19



2.2297:3

(0r

2
11

TARI f 1

Element

Selenium (Se)

Arsenic (As)

Lead (Pb)

Antimony (Sb)

Thallium (Tl)

Cadmium (Cd)

Silver (Ag)

Chromium (Cr)

Copper (Cu)

Nickel (Ni)

Lithium (Li)

Wavelength
(nm)

196.0

193.7

283.3

217.6

276.8

228.8

328.1

357.9

327.4

232.0

670.8

Calibration
Curve

(ug/L)***

5, 10,50,100

5, 10,50, 100

3, 10,50, 100

5, 10,50,100

3, 10,50, 100

0.5, 1,5, 10

0.5,1,5,10

5, 10,50, 100

5, 10,50,100

5, 10,50, 100

5, 10,20,50

ICV/CCV
Cone. (ug/L)

50

50

50

50

50

5.0

5.0

50

50

50

25

DL Std. Cone.
(ug/L)

Not incuding
200.9

5/10

10

3(CLP)/5

10

2/10

1

1

10

10

10

5

Post Digestion
Spike(ug/L)

20

20

20

20

20

2

2

20

20

20

10

LCS + Matrix Spike Cone (mg/L)

Water (ug/L)

50

50

50

50

50

5

5

50

50

50

25

Soil (mg/kg)

5.0

5.0

5.0

5.0

5.0

0.50

0.50

5.0

5.0

5.0

2.5
*If a lower RL is required, the lowest standard must be at or near the RL and the calibration criteria met.
**The DL std is not required if included in the initial calibration for 200-series and 700-series methods. This standard is required for CLP work.
***2U0.9 standard levels are different for Table 1 due to linearity criteria.

ME75-Page 15 of 19



ME75:12.22.97:3

TABLE 2-Recommended Matrix Modifiers

PARAMETER
Antimony (GFAA)

Arsenic (GFAA)

Beryllium (GFAA)

Cadmium (GFAA)

Chromium (GFAA)

Copper (GFAA)

Iron(GFAA)
Lead (GFAA)

Lithium (GFAA)

METHOD
7041(3005)
7041(3010)
7041(3050)
200.9
204.2
7060(3020)
7060(3050)
200.9
206.2
3113B
7091(3020)
7091(3050)
210.2
7131A(3020)
7131A(3050)
213.2
3113B
7191(3020)
7191(3050)
218.2
3113B
7211(3020)
7211(3050)
220.2
236.2
7421(3020)
7421(3050)
200.9
239.2
7430

MODIFIER(S)
F(Varian)
F(Varian)
F(Varian)

L, J(Varian)
F(Varian)

H(TJA), I(Varian)
H(TJA), l(Varian)

L, J(Varian)
H(TJA), I(Varian)

*

B(Varian)
B(Varian)
B(Varian)

none
none
none

none
none
none

A(TJA), B(Varian)
A(TJA), B(Varian)

L, K

A(TJA), B(Varian)
G

ME7 5-Page 16 of 19
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ME75:12.22.97:3

PARAMETER
Nickel (GFAA)

Selenium (GFAA)

Silver (GFAA)

Thallium (GFAA)

Zinc (GFAA)

METHOD
7521
249.2
3113B
CLP ILMO 2. 1/3.0/4.0

7740(3020)
7740(3050)
7742(3020)
7742(3050)
200.9
270.2
3113B
7761
7761(3050)
272.1
272.2
CLP ILMO 2.1/3.0/4.0

7841(3020)

7841(3050)

279.2

200.9
3111B

MODIFIER(S)
none
none

Liquid: C(TJA), I (Varian)
SS:H(TJA), l(Varian)

H(TJA), I(Varian)
H(TJA),- I(Varian)

L, J(Varian)
H(TJA), I(Varian)

B(Varian)
B(Varian)
B(Varian)
B(Varian)

A(TJA), B( Varian)
(J,L used if chloride is at

high concentration in
sample)

A(TJA), B(Varian)
(J,L used if chloride is at

high concentration in
sample)

A(TJA), B(Varian)
(J,L used if chloride is at

high concentration in
sample)

A(TJA), B(Varian)
(J,L used if chloride is at

high concentration in
sample)

J, L

NOTE: No entry in the modifier column means that there is no current suggestion for a modifier
for that parameter.

TJA= Thermo-Jarrel Ash GFAA/Varian = Varian GFAA

ME75-Page17of 19
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ME75:12.22.97:3

TABLE 3 - GFAA MODIFIERS

Modifier
Designation

A

B

C

D

E

F

G

H

I

J

K

L

Modifier

1 0% Ammonium phosphate

2% Ammonium phosphate

5% Nickel nitrate

1% Nickel nitrate

0.1% Nickel nitrate

3% Ammonium nitrate

0.3% Ammonium nitrate

4% Magnesium reagent

2% Palladium nitrate

1% Pd/2% Mg

0.04% Pd/0.08% Mg

0.067% Pd/0.3% Mg

0.012% Pd/ 0.06% Mg

5% Hydrogen in Argon

Preparation

50g (NH4)2 HPO4 to SOOmL reagent water

2g CNH4)2 HPO4 to lOOmL reagent water

24.78g Ni(NO3)2-5H20 to lOOmL reagent water

24.78 Ni(NO3)2-6H2O to SOOmL reagent water

2.48g (Ni(NO3)2-6H20 to SOOmL reagent water

3.0g NH4NO3 to lOOmL in 50% HNO3

0.30g NH4N03 to lOOmL in 50% HNO3

4.2 Ig (Mg(NO3)2-6H2O to lOOmL in reagent water

Purchased from CPI

50mL 4% magnesium reagent and 50mL 2% palladium
nitrate

4mL modifier to lOOmL in 1% HNO3

1.3mL 4% magnesium reagent and 0.6mL 2% Palladium
nitrate to 20mL with 1% HN03

4mL modifier J to 20mL in reagent water

Purchase from gas company (required for 200.9)

ME75-Page18of19
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ATTACHMENTS
FURNACE TEMPERATURE PROGRAMS

These furnace programs are provided for guidance and are intended to aid the analyst in establishing instrument
parameters. The laboratory must document the actual conditions used.
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OPERATOR
DATE
BATCH

IF THERE
QC SPIKE
RECOVERY
RECOVERY

LR
08/05/97
LI 03 MOBILE SAMPLES

QC PROTOCOL PARAMETERS

IS AN ERROR
POSITION
LIMITS C7.)
MINIMUM LIMIT ('/.)

CORRELATION COEFFICIENT Cr)
OVERRANGE VOLUME REDUCTION
REPLICATE RSD LIMIT ('/.)

STOP
52
85 TO
40
0 . 995
1
20 . 0

11

PROGRAM 26 Se 200.9

INSTRUMENT MODE
CALIBRATION MODE
MEASUREMENT MODE
LAMP POSITION
LAMP CURRENT CmA)
SLIT WIDTH Cnm)
SLIT HEIGHT
WAVELENGTH Cnm)
SAMPLE INTRODUCTION
TIME CONSTANT
MEASUREMENT TIME (sec)
REPLICATES
BACKGROUND CORRECTION
MAXIMUM ABSORBANCE

ABSORBANCE
CONCENTRATION
PEAK AREA
5
15
1.0
NORMAL
196.0
SAMPLER PREMIXED
0.05
1.0
2
ON
1 .20

STEP-
NO.

1
2
*-\
O

4
5
6
7
8
9
10

TEMPERATURE
CO

150
40O
1200
1200
500
500
2700
2700
2700
40

FURNACE PARAMETERS
TIME GAS FLOW
Csec) (L/min)

30 . 0
10.0
15.0
10.0
1 0 . 0
1 . 0
1 .1
2 . 0
2 . 0
1 *-t TI

%Il . *i

3 . 0
3.0
3.0
3.0
3.0
0.0
0 . 0
0 . 0
3.0
3.0

GAS TYPE

ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL

READ
COMMAND

NO
NO
NO
NO
NO
NO
YES
YES
NO
NO



Method: NI

Elements

AP/Elements Informat Sat 03-01-97 09:55:54 AM page 2

Ni

Single Beam Absorption

Integ TimeInteg Type : Peak Area
Graph Scale: Automatic
Comment : NO MODIFIER/ COATED NON-PLATFORM

6.0 Sec. Delay Time : 0.0 Sec

Furnace Information:
Dry Pyrol

Temp 150 500
Ramp 2 10
Hold 5 15
Purge Low Medium

Pyro2
900
10
5
Low

Atom
2600
0
4
Off

Clean
2600

3
Medium

Integ Stage : Atom
Deposit Time: 5.0

Air Ash : Off Auto-Baseline Corr.? Yes Economizer? No
Delay Time: 10 Auto-Deposit Adjust? No

Element
Element Name
Wavelength
Bandpass
High Voltage
BKG Method
Lamp Current
Signif Figs
P t Units
I c Limits
;̂ -at Limits High: 0

Stdzn Method: Multipoint Stdn.

Ni
Ni
232.00
0.15
700
SH
norm: 5.0 bkg: 3.0
5
ppb
: 0

Std
A/Zttl:

*2:
*3:

A/CS4:
*5:

Names
BlankSTD
5.00STD
10.00STD
50.00STD
100.00STD

Std Cone
—
—
~
-
—

0.00
5.00
10.00
50.00
100.00

Abs.
=
—
—
—
-

0
0
0
0
0

.0000

.0222

.0622

.3020

.5688

Stdzn Method: Standard Additions
Addn Name Std Addn
*1: ADD1 = 10.00
*2: ADD2 = 20.00
*3: ADDS = 30.00



SAMPLER PARAMETERS
VOLUMES C fL >

SOLUTION BLANK MODIFIER

*-. ANK
SsTANDARD 1
STANDARD 2
STANDARD 3
STANDARD 4
SAMPLE

MULTIPLE INJECT

20
20 0
20 0
20 0
20 0
20 0

RECALIBRATION RATE
RESLOPE RATE

NO HOT INJECT
TEMPERATURE
INJECT RATE

0
0

YES
90
5

5
5
5
5
5
5

PRE INJECT NO

QC PROTOCOL PARAMETERS

QC STANDARD RATE 20
QC INITIAL STANDARD POSITION 50
QC INITIAL BLANK POSITION 51
QC CONTINUING STANDARD POSITION 50
QC CONTINUING BLANK POSITION - 51
QC STANDARD VOLUME Cfl_> 20
QC STANDARD CONCENTRATION 50.0 ug/L
QC STANDARD LIMITS C/.) 89 TO 111
QC SPIKE RATE 4
QC SPIKE VOLUME ( fL') 8
QC SPIKE CONCENTRATION 50.0 ug/L
MATRIX SPIKE CONCENTRATION 50.0 ug/L
INSTRUMENT DETECTION LIMIT 1.6 ug/L
REQUIRED DETECTION LIMIT 10.0 ug/L



V «=n

OPERATOR
DATE
BATCH

3OO/-*OO
F' r- •= cz.

RR
03/03/97
SE

QC PROTOCOL PARAMETERS

IF THERE IS AN ERROR
QC SPIKE POSITION
RECOVERY LIMITS (*/.)
RECOVERY MINIMUM LIMIT ('/.)
CORRELATION COEFFICIENT (r)
OVER-RANGE VOLUME REDUCTION
REPLICATE RSD LIMIT (7.)

RESLOPE AND REPEAT
52
85 TO 115
40
0.995
1
20.0

PROGRAM 8 Se PARR NIN03

INSTRUMENT MODE
CALIBRATION MODE
MEASUREMENT MODE
LAMP POSITION
LAMP CURRENT CmA)
SLIT WIDTH <nm)
SLIT HEIGHT
WAVELENGTH Cnm)
SAMPLE INTRODUCTION
TIME CONSTANT
MEASUREMENT TIME (sec)
REPLICATES

ABSORBANCE
CONCENTRATION
PEAK AREA
5
6
1.0
NORMAL
196.0
SAMPLER PREMIXED
0.05
1.0

BACKGROUND CORRECTION ON
MAXIMUM ABSORBANCE 1.20

FURNACE PARAMETERS
STEP
NO.

1
2
3
4
5
6
7
8
9
10

TEMPERATURE
(C)

150
300
300
900
900
900
24OO
2400
260O
40

TIME
(sec)

15.0
10. 0
10.0
10.0
10.0
2.0
1 .0
2.5
2.0
13.3

GAS FLOW
(L/min)

3.0
3.0
3.0
3.0
3.0
0.1
0.0
0.0
3.0
3.0

GAS TYPE

NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL r
NORMAL
NORMAL

READ
COMMAND

NO
NO
NO
NO
NO
NO
YES
YES
NO
NO



SAMPLER PARAMETERS
VOLUMES </T_)

ANK
•STANDARD 1
STANDARD 2
STANDARD 3
STANDARD 4
SAMPLE

MULTIPLE INJECT

SOLUTION BLANK

15
15 0
15 0
15 0
15 0
15 0

RECALIBRATION RATE
RESLOPE RATE

NO HOT INJECT
TEMPERATURE
INJECT RATE

0
0

YES
100
5

MODIFIER

3
3
3
3
3
3

PRE INJECT

QC PROTOCOL PARAMETERS

QC STANDARD RATE
QC INITIAL STANDARD POSITION
QC INITIAL BLANK POSITION
QC CONTINUING STANDARD' POSITION
QC CONTINUING BLANK POSITION
QC STANDARD VOLUME C fL)
QC STANDARD CONCENTRATION
QC STANDARD LIMITS (7.)
QC SPIKE RATE
QC SPIKE VOLUME CfL)
QC SPIKE CONCENTRATION
MATRIX SPIKE CONCENTRATION
INSTRUMENT DETECTION LIMIT
REQUIRED DETECTION LIMIT

NO

20
45
51
50
51
15
1.0
90
1
&
50.0 ug/1
50.0 ug/1
1.0 ug/1
10.0 ug/1

ug/1
TO 110



OPERATOR
DATE
BATCH

«=c: -b ̂ ^
F* v- •-• "t o

•m.
•- •— • 1 F: •::•

MM
02/25/37
SE10 0128G MDL'S

QC PROTOCOL PARAMETERS

IF THERE IS AN ERROR
QC SPIKE POSITION
RECOVERY LIMITS C7.5
RECOVERY MINIMUM LIMIT (7.)
CORRELATION COEFFICIENT (r)
OVERRANGE VOLUME REDUCTION
REPLICATE RSD LIMIT <7.)

RESLOPE AND REPEAT
52
85 TO 115
40
0.935
1
20.0

PROGRAM 21 Se CAPE NIN03

INSTRUMENT MODE ABSORBANCE
CALIBRATION MODE CONCENTRATION
MEASUREMENT MODE . PEAK AREA
LAMP POSITION 5
LAMP CURRENT CmA) 10
SLIT WIDTH Cnm) 1.0
SLIT HEIGHT NORMAL
WAVELENGTH <nm) 136.0
SAMPLE INTRODUCTION SAMPLER PREMIXED
TIME CONSTANT 0.05
MEASUREMENT TIME (sec) 1.0
REPLICATES 2
BACKGROUND CORRECTION ON
MAXIMUM ABSORBANCE 1.20

FURNACE PARAMETERS
STEP
NO.

1
2
3
4
5
6
7
8
3
10

TEMPERATURE
( C :>

1 50
3OO
400
1000
1OOO
10OO
2400
2400
2600
40

TIME
(sec)

15.0
1 0 . 0
1 0 . 0
1 0 . 0
1 0 . 0
1 .O
1 .0
3.0
5.0
13.3

GAS FLOW
C.L/min)

3.0
3.0
o • U
3.0
3.0
0.0
0.0
0.0
3.0
3.0

GAS TYPE

NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL

READ
COMMAND

NO
NO
NO
NO
NO
NO
YES
YES
NO
NO



CZ-

SAMPLER PARAMETERS
VOLUMES </T_)

SOLUTION BLANK MODIFIER

.ANK
^fANDARD 1
STANDARD 2
STANDARD 3
STANDARD 4
SAMPLE

^̂ _̂

20
20
20
20
20

20
0
0
0
0
0

RECALIBRATION RATE

MULTIPLE INJECT

RESLOPE

NO

RATE

HOT INJECT
TEMPERATURE
INJECT RATE

0
0

YES
135
7

0
0
0
0
0
0

PRE INJECT

DC PROTOCOL PARAMETERS

QC STANDARD RATE 20
QC INITIAL STANDARD POSITION 50
QC INITIAL BLANK POSITION 51
QC CONTINUING STANDARD POSITION 50
QC CONTINUING BLANK POSITION 51
QC STANDARD VOLUME CYL) " 20
QC STANDARD CONCENTRATION 50.0 UG/L
QC STANDARD LIMITS C7.) 80 TO 120
QC SPIKE RATE 0
QC SPIKE VOLUME C/L) 8
QC SPIKE CONCENTRATION 50.0 UG/L
MATRIX SPIKE CONCENTRATION 50.0 UG/L
INSTRUMENT DETECTION LIMIT 1.0 UG/L
REQUIRED DETECTION LIMIT 5.0 UG/L

NO

Working Standard Lot #„ ~-T- c

Date Prepared.

SAMPLE

BLANK
QC

STANDARD 1
QC

STANDARD 2
QC

COIMC
UG/L

7.RSD

i.O

10 .0

STANDARD 2 10.0
QC

0.0

21.7

0.3

MEAN
ABS

0.124

0.018

0.044

0.046

READINGS

0.122 0.125
25Feb97 12:22
CONCENTRATION LESS THAN IDL

ID . 018
25Feb97

0.018
12:26

0.051 0.038
25Feb97 12:3O
7.RSD GREATER THAN LIMIT

0 .046
25Feb97

0.046
12:34

^TANDARD 3 so.o

STANDARD 4 100.0
QC

3.6 0.222 0.216 0.228
25Feb97 12:38

0.8 0.436 0.438 0.434
25Feb97 12:42



SrvJ
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OPERATOR
DATE
BATCH

G3 O F1' v ir> "t •—• •—
O O / -=4- O O 2

1 FZe p* •— • v "t

LR
02/19/97
SE06 1213E,0123L,0213G

QC PROTOCOL PARAMETERS

IF THERE
QC SPIKE
RECOVERY
RECOVERY

IS AN ERROR
POSITION
LIMITS ('/.)
MINIMUM LIMIT ('/.)

CORRELATION COEFFICIENT (r)
OVERRANGE VOLUME REDUCTION
REPLICATE RSD LIMIT ('/.)

RESLOPE AND REPEAT
52
85 TO 115
40
0.995
1
20.0

PROGRAM 3 Se CLP PDMG

INSTRUMENT MODE
CALIBRATION MODE
MEASUREMENT MODE
LAMP POSITION
LAMP CURRENT CmA)
SLIT WIDTH Cnm)
SLIT HEIGHT
WAVELENGTH Cnm)
SAMPLE INTRODUCTION
TIME CONSTANT
MEASUREMENT TIME (sec)
REPLICATES
BACKGROUND CORRECTION
MAXIMUM ABSORBANCE

ABSORBANCE
CONCENTRATION
PEAK AREA
5
15
1.0
NORMAL
196.0
SAMPLER PREMIXED
0.05
1.0
2
ON
1 .20

STEP
NO.

1
O

3
4
5
6
7
8
•3
10

TEMPERATURE
<C)

1 50
3OO
400
1 1 00
1300
1300
2500
25OO
26OO
4O

FURNACE PARAMETERS
TIME GAS FLOW
(sec) (L/min)

25 . 0
10.0
1 0 . 0
1 0 . 0
10.0
1 .0
1 . 0
2.0
2 . 0
10 "a1 O . O

3.0
3.0
3.0
3.0
3.0
0 . 0
0.0
0.0
3.0
o r>O . V

GAS TYPE

NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL

READ
COMMAND

NO
NO
NO
NO
NO
NO
YES
YES
NO
NO



SAMPLER PARAMETERS
VOLUMES (fl_)

SOLUTION BLANK

QC PROTOCOL PARAMETERS

QC STANDARD RATE 20
DC INITIAL STANDARD POSITION 45
QC INITIAL BLANK POSITION 51
QC CONTINUING STANDARD POSITION 50
QC CONTINUING BLANK POSITION
QC STANDARD VOLUME C/L)
QC STANDARD CONCENTRATION
QC STANDARD LIMITS C7.)
QC SPIKE RATE
QC SPIKE VOLUME C fl_)
QC SPIKE CONCENTRATION
MATRIX SPIKE CONCENTRATION
INSTRUMENT DETECTION LIMIT
REQUIRED DETECTION LIMIT

07.i
t_

MODIFIER

BLANK
STANDARD
STANDARD
STANDARD
STANDARD
SAMPLE

1
2
3
4

_ _.

20
20
20
20
20

20
0
0
0
0
0

RECALIBRATION RATE

MULTIPLE INJECT

RESLOPE

NO

RATE

HOT INJECT
TEMPERATURE
INJECT RATE

0
0

YES
90
5

5
5
5
5
5
5

PRE INJECT

.

NO

Working Standard Lot #.

Date Prepared.

Analyst== Lfl

51
20
50.0 ug/L
40 TO 160
0
12
50 . 0
50.0
1.0
5.0

uq/L
ug/L
ug/L
ug/L

SAMPLE

BLANK.
QC

STANDARD 1
QC

STANDARD 2
QC

STANDARD 3
QC

STANDARD 4
QC

CONC
ug/L

0 .0

V.RSD

10 .0

50 .0

1OO. 0

O 1O.I

2. 1

0.4

MEAN
ABS

-0.000

0.019

0.047

0.198

0.371

READINGS

O.000 -0.OO1
19Feb97 07:33
CONCENTRATION LESS THAN IDL

0.019
19Feb97

0 .048
19Feb97

0. 198
19Feb97

0 .365
19Feb97

0.018
07:38

0.046
07:42

0. 199
07 :47

0.377
07 : 52



3OO/-4-OO
0 •:= «=• 3. F=! e p •"• f

n

OPERATOR
DATE
BATCH

LR
08/05/97
LI 03 MOBILE SAMPLES

QC PROTOCOL PARAMETERS

IF.THERE IS AN ERROR
QC SPIKE POSITION
RECOVERY LIMITS (7.)
RECOVERY MINIMUM LIMIT (7.)
CORRELATION COEFFICIENT (r)
OVERRAN6E VOLUME REDUCTION
REPLICATE RSD LIMIT (7.)

STOP
52
85 TO 115
40
0.995
1
20.0

PROGRAM 1o As 200.9

INSTRUMENT MODE
CALIBRATION MODE
MEASUREMENT MODE
LAMP POSITION
LAMP CURRENT CmA)
SLIT WIDTH Cnm)
SLIT HEIGHT
WAVELENGTH Cnm)
SAMPLE INTRODUCTION
TIME CONSTANT
MEASUREMENT TIME (sec)
REPLICATES
BACKGROUND CORRECTION
MAXIMUM ABSORBANCE

ABSORBANCE
CONCENTRATION
PEAK AREA
7
9
0.5
NORMAL
193.7
SAMPLER PREMIXED
0.05
1 .O
•O

ON
0.95

STEP
NO.

1
O

*-\o
4
5
£
7
8
9
10

TEMPERATURE
< c :>

150
400
1200
120O
500
500
2700
2700
2700
40

FURNACE PARAMETERS
TIME GAS FLOW
Csec) (L/min)

30 . 0
1 0 . 0
15.0
1 0 . 0
1 0 . 0
1 . 0
1 . 1
2.0
2.0
1 ""» T*ĵ • *J

3.0
3.0
3.0
3.0
3.0
3.0
0 . 2
0.0
3.0
3.0

GAS TYPE

ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
NORMAL
NORMAL

READ
COMMAND

NO
NO
NO
NO
NO
NO
YES
YES
NO
NO



SAMPLER PARAMETERS
VOLUMES </L)

SOLUTION BLANK

ANK
^-STANDARD 1

STANDARD 2
STANDARD 3
STANDARD 4
SAMPLE

— —

15
15
15
15
15

15
0
0
0
0
0

MODIFIER

5
5
5
5
5
5

REGAL I BRAT I ON RATE 0

MULTIPLE INJECT

RESLOPE

NO

RATE 0

HOT INJECT YES
TEMPERATURE 90
INJECT RATE 5

PRE INJECT

QC PROTOCOL PARAMETERS

QC STANDARD RATE
QC INITIAL STANDARD POSITION
QC INITIAL BLANK POSITION
QC CONTINUING STANDARD POSITION
QC CONTINUING BLANK POSITION -
QC STANDARD VOLUME Crt_)
QC STANDARD CONCENTRATION
QC STANDARD LIMITS C7.)
QC SPIKE RATE
QC SPIKE VOLUME C A.)
QC SPIKE CONCENTRATION
MATRIX SPIKE CONCENTRATION
INSTRUMENT DETECTION LIMIT
REQUIRED DETECTION LIMIT

NO

20
50
51
50
51
15
50.0 ug/L
79 TO 121
4
6
50.0 ug/L
50.0 ug/L
1.0 ug/L
10.0 uq/L
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OPERATOR MM
DATE 02/25/97
BATCH AS06 0128G MDL ' S

QC PROTOCOL PARAMETERS

IF THERE IS AN ERROR
QC SPIKE POSITION
RECOVERY LIMITS ('/.)
RECOVERY MINIMUM LIMIT ('/.)
CORRELATION COEFFICIENT (r)
OVERRANGE VOLUME REDUCTION
REPLICATE RSD LIMIT <V.)

RESLOPE AND REPEAT
52
85 TO 115
4 0 . • : • • • •

0.995
1
20.0

PROGRAM 20 As CAPE NIN03

INSTRUMENT MODE
CALIBRATION MODE
MEASUREMENT MODE
LAMP POSITION
LAMP CURRENT CmA)
SLIT WIDTH Cnm)
SLIT HEIGHT
WAVELENGTH Cnm)
SAMPLE INTRODUCTION
TIME CONSTANT
MEASUREMENT TIME (sec)
REPLICATES
BACKGROUND CORRECTION
MAXIMUM ABSORBANCE

ABSORBANCE
CONCENTRATION
PEAK AREA
7
7
0.5
NORMAL
193.7
SAMPLER PREMIXED
0.05
1 .0
2
ON
0.95

STEP-
NO.

1
2
3
4
5
6
7
8
9
10

TEMPERATURE
(. C ')

150
30O
50O
1 400
1 4OO
140O
2600
260O
2600
40

FURNACE PARAMETERS
TIME • GAS FLOW
(sec) CL/min)

1 0 . 0
15.0
1 5 . 0
1 0 . 0
15.0
«TI t-\o . U
1 .0
3.0
5.0
13.3

3.0
3.0
3.0
3.0
3.0
3.0
0.0
0.0
3.0
3.0

GAS TYPE

NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL

READ
COMMAND

NO
NO
NO
NO
NO
NO
YES
YES
NO
NO



>

SAMPLER PARAMETERS
VOLUMES (rO.)

SOLUTION BLANK

:LANK — 20
v_ STANDARD 1 20 0

STANDARD 2 20 0
STANDARD 3 20 0
STANDARD 4 20 0
SAMPLE 20 0

RECALIBRATION RATE 0
RESLOPE RATE 0

MULTIPLE INJECT NO HOT INJECT YES
TEMPERATURE 135
INJECT RATE 7

QC PROTOCOL PARAMETERS

QC STANDARD RATE - 20
QC INITIAL STANDARD POSITION 50
QC INITIAL BLANK POSITION 51
QC CONTINUING STANDARD POSITION 50
QC CONTINUING BLANK POSITION 51
QC STANDARD VOLUME (rt_) 20
QC STANDARD CONCENTRATION 50.0
QC STANDARD LIMITS CV.) 80 TO

v_ QC SPIKE RATE 0
QC SPIKE VOLUME ( rl_) 8
QC SPIKE CONCENTRATION 50.0
MATRIX SPIKE CONCENTRATION 50.0
INSTRUMENT DETECTION LIMIT 1.1
REQUIRED DETECTION LIMIT 4.6

SAMPLE CONC 7.RSD MEAN
ug/L ABS

MODIFIER

0
0
0
0
0
0

PRE INJECT NO

Working StanHarri 1 nt # 3T- C4

Date Prepared ffi-2!'^~)

Analyst r**"

uq/L
120

uq/L
ug/L
ug/L
ug/L

READINGS

BLANK
QC

0.004 0.003 0.OO6
25Feb37 10:05
CONCENTRATION LESS THAN IDL

STANDARD 1
QC

STANDARD 2
QC

STANDARD 3
QC

STANDARD 4

1 .4

1 <".). 0

50.0

100 . 0

0.6

1 .'

o

0

0

0

. 025

.056

.268

. 505

0 . 025
25FebS7

0 .054
25Feb37

0 . 26S
25FebS7

O . 500
25FebS7

0 . 025
10:10

0 .057
10:14

0 . 267
10: 19

0.510
10:23



3OO/-4-OO Ze=?<=?m.3in

OPERATOR RR
DATE 03/03/97
BATCH AS

QC PROTOCOL PARAMETERS

IF THERE IS AN ERROR '
QC SPIKE POSITION
RECOVERY LIMITS C7.)
RECOVERY MINIMUM LIMIT ('/.)
CORRELATION COEFFICIENT (r)
OVERRANGE VOLUME REDUCTION
REPLICATE RSD LIMIT (7.)

RESLOPE AND REPEAT
52
85 TO 115
40
0.995
1
-20.0

PROGRAM 10 As PARR NIN03

' -

STEP
NO.

1
2
3
4
5
6
7
8
9
10
11

INSTRUMENT MODE
CALIBRATION MODE
MEASUREMENT MODE
LAMP POSITION
LAMP CURRENT CmA)
SLIT WIDTH (nm)
SLIT HEIGHT
WAVELENGTH Cnm)
SAMPLE INTRODUCTION
TIME CONSTANT
MEASUREMENT TIME (sec)
REPLICATES
BACKGROUND CORRECTION
MAXIMUM ABSORBANCE

FURNACE PARAMETERS

ABSORBANCE
CONCENTRATION
PEAK AREA
;7
7
0.5
NORMAL
193.7
SAMPLER PREMIXED
0.05
1.0
2
ON
0.95

TEMPERATURE TIME GAS FLOW GAS TYPE
(C) (sec) (L/min)

135 10.0 3.0
220 10.0 3.0
500 10.0 3.0
800 10.0 3.0
110O 10.0 3.0
1100 7.0 3.0
1100 1.0 0.0
2400 1.0 0.0
2400 3.0 0.0
2500 2.0 3.0
40 12.3 3.0

NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL

READ
COMMAND

NO
NO
NO
NO
NO
NO
NO
YES
YES
NO
NO



SAMPLER PARAMETERS
VOLUMES < f l _>

SOLUTION BLANK

MULTIPLE INJECT NO HOT INJECT YES
TEMPERATURE 120
INJECT RATE? ;. 7

QC PROTOCOL PARAMETERS

QC STANDARD RATE
QC INITIAL STANDARD POSITION
QC INITIAL BLANK POSITION
QC CONTINUING STANDARD POSITION
QC CONTINUING BLANK POSITION -
QC STANDARD VOLUME ( fl_)
QC STANDARD CONCENTRATION
QC STANDARD LIMITS ('/.)
QC SPIKE RATE
QC SPIKE VOLUME C/T_)
QC SPIKE CONCENTRATION '
MATRIX SPIKE CONCENTRATION
INSTRUMENT DETECTION LIMIT
REQUIRED DETECTION LIMIT

MODIFIER

.ANK
STANDARD 1
STANDARD 2
STANDARD 3-
STANDARD 4
SAMPLE

— _

15
15
15
15
15

RECALIBRATION
RESLOPE RATE

15
0
0
0
0
0

RATE 0
......0

4
4
4
4
4
4

PRE INJECT NO

20
45
51
50
51
15
50.0 ug/L
40 TO 160
7
6
50.0 ug/L
50.0 ug/L
1.5 ug/L
10.0 ug/L
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G> O F=' -r- •=• -b c« •= •=• 1

OPERATOR RR
DATE 02/24/37
BATCH AS05 0224J

QC PROTOCOL PARAMETERS

OO/-4-OO
1 F.1 e? F> -r. v -fc

IF THERE IS AN ERROR
QC SPIKE POSITION
RECOVERY LIMITS (7.)
RECOVERY MINIMUM LIMIT C/.)
CORRELATION COEFFICIENT <r>
OVERRANGE VOLUME REDUCTION
REPLICATE RSD LIMIT (*/.>

RESLOPE AND REPEAT
52
85 TO 115
40
0.995
1
20.0

PROGRAM 2 As CLP PDMG

INSTRUMENT MODE
CALIBRATION MODE
MEASUREMENT MODE
LAMP POSITION
LAMP CURRENT <mA)
SLIT WIDTH Cnm)
SLIT HEIGHT
WAVELENGTH <nm>
SAMPLE INTRODUCTION
TIME CONSTANT
MEASUREMENT TIME (sec)
REPLICATES

ABSORBANCE
CONCENTRATION
PEAK AREA
7
7
0.5
NORMAL
193.7
SAMPLER PREMIXED
0.05
1 .0

BACKGROUND CORRECTION ON
MAXIMUM ABSORBANCE 0.95

FURNACE PARAMETERS
STEP
NO.

1
2
3
4
5
6
7
8
9
10

TEMPERATURE
CO

135
220
500
1 1 00
1300
1 30O
2600
2600
270O
40

TIME
(sec)

1O.O
5.0
1 0 . 0
15.0
7.0
1 .0
1 .0
3.0
2.0
13.3

GAS FLOW
(L/min)

3.0
3.0
3.0
3.0
3.0
0.0
0.0
0.0
3.0
3.0

GAS TYPE

NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL

READ
COMMAND

NO
NO
NO
NO
NO
NO
YES
YES
NO
NO



SAMPLER PARAMETERS
VOLUMES (A.)

SOLUTION BLANK MODIFIER

-ANK
STANDARD
STANDARD
STANDARD
STANDARD
SAMPLE

1
2
*-\
O

4

__
20
20
20
20
20

20
0
0
0
0
0

RECALIBRATION RATE

MULTIPLE INJECT

RESLOPE

NO

RATE

HOT INJECT
TEMPERATURE
INJECT RATE

o
0

YES
100
7

5
5
5
5
5
5

PRE INJECT NO

QC PROTOCOL PARAMETERS

QC STANDARD RATE -; ̂  ' 20
QC INITIAL STANDARD POSITION 45
QC INITIAL BLANK POSITION 51
QC CONTINUING STANDARD POSITION 50

Workjng standard Lot

QC CONTINUING BLANK POSITION
QC STANDARD VOLUME ( rt_)
QC STANDARD CONCENTRATION
QC STANDARD LIMITS <7.)
QC SPIKE RATE
QC SPIKE VOLUME (. fl_)
QC SPIKE CONCENTRATION
MATRIX SPIKE CONCENTRATION
INSTRUMENT DETECTION LIMIT
REQUIRED DETECTION LIMIT

Date Prepared _±I±1±1

Analyst_____u*"

51
20
50.0 ug/L
40 TO 160
0
8
50.0
50.0
1 .1
10.0

ug/L
ug/L
ug/L
uq/L

SAMPLE

BLANK
QC

STANDARD 1
QC

STANDARD 2
QC

STANDARD 3
QC

STANDARD 4

CONC
ug/L

0.0

5.0

1 O . 0

50 . O

1 CO .0

'/.RSD MEAN
ABS

-0.001

READINGS

0.001 -0.OO2
24Feb97 16:24
CONCENTRATION LESS THAN IDL

1.3 0.026 0.026 0.026
24Feb97 16:28

0.6 0.055 0.055 0.055
24Feb97 16:33

1.6 0.239 0.236 0.242
24Feb97 16:37

2 . 1 0.432 0.426 0.439
24Feb97 16:42



Method: AS_SE_NI Method Report Wed 03-05-97 11:02:45 AM . page 1

Atomizer: Furnace ~7"T7V tyooo Ac //><»£ Soi'/j) 5^
Matrix: SOIL AND WASTE WATER L

X^, MOD INFORMATION **

Default Setup:

Number of Repeats : 2
Flush Time (sec) : 5.0
Auto-Increment Sample Names? No

Auto-print C a l i b r a t i o n Curves? : Yes
Analysis Graphics Display : Aborbances & Temp P r o f i l e
Auto-print Analysis Graphics? : No
Auto-save Analysis Graphics? : No

Defaul t File Names:

Analysis Data .File : OCT95 Sample L imi t s Table : LCTAB
Autosampler Table : AUTOTAB Blank C A Z ) L imi t s Table : BLANKLCT

QC Check Table : QCTAB
Recovery Check Table : RQCTAB

DUTPUT INFORMATION **

-it Mode: Concentration
>-—--r ide • Pr in t Limi ts? Yes
Dverride S i g n i f i c a n t Figures? No
- imi ts Table: LCTAB Check? No
Correction Factor: 1

^uto-pr in t data? Yes
Condensed report fo rmat? Yes
^uto-store data? Yes
Store i n d i v i d u a l repeats? Yes

Report to:
Screen Avgs, Stats, Reps, Checks, Units
Printer Avgs, Stats, Reps, Checks, Units



Method: AS_SE_NI AP/Elements In format Wed 03-05-97 11:02:45 AM page ^

Elements : As Se

Mode : Single Beam Absorption

.-g Type : Peak Area Integ Time : 1.5 Sec. Delay Time : 1.2 Sec.
Crraph Scale: Automatic
Comment : 0.1 ml_ 5.07. NiNOS to 5mL Sample - PLATFORM TUBE

Furnace Information:

Temp
Ramp
Hold
Purae

Dry
200
i-^
O

0
Low

Pyrol
900
15
10
Medium

Py r o2
900
0
2
Low

Atom
2600
0
4
Off

Clean
2600

Hiah

Integ Stage : Atom
Deposit Time: 12.0

Element
Element Name
Wavelength
Bandpass
Lamp Pos.
High Voltage
BKG Method
Lamp Current
Signif Figs
^r-^nt Units

t Limits
'^^ t Limits

Air Ash : Off
Delay Time: 15

Auto-Baseline Corr.? Yes
Auto-Deposit Adjust? No

Economizer? No

As
As
197.20
1.6
3
Manual
SH
norm: C

Value: 625

bkg:

ppb
Low :
High:

0
0

Stdzn Method: Multipoint Stdn.
Std Names

BlankSTD
#2: 5.OOSTD
#3: 10.OOSTD

}/C#4: 50. OOSTD

Std Cone
= 0.00
= 5.00
= 10.00
= 50.00

#5: 100.OOSTD = 100.00

Abs.
= 0.0000
= 0.0123
= 0.0252
= 0.1336
= 0.2465

Stdzn Method: Standard Additions
Addn Name Std Addn
#1: ADD1 = 10.00
#2: ADD2 = 20.00
#3: ADD3 = 30.00

Element
Element Name
•Javel ength
Bandpass
.amp Pos.
-ligh Voltage
sKG Method"
.amp Current
5 i g n i f Figs
Yint Units
V int Limits
'rint Limits

Se
Se
196,
1.0

o:

Manual
SH
norm: :

Value: 650

!. 1 bkq: 2. 0

ppb
Low :
High:

O
0

Stdzn Method: Multipoint Stdn.
^td Names

BlankSTD
5 . OOSTD
10. OOSTD
50 . OOSTD

Std Cone
= 0.00
= 5 . 00
= 10. 00
= 50 . 00

Abs.
= 0.0000
= 0.0148
= 0 . 0257
= 0. 1165

Stdzn Method: Standard Additions
Addn Name Std Addn
#1: ADD1 = 10.00
#2: ADD2 = 20.00
#3: ADD3 = 30.00



0

OPERATOR
DATE
BATCH

» S p> e=? •- -b v- ft ft 3 O O / -=4- <_> <_>
O O f=' r- >—• •£ o •— o^ 1 R: ̂  FD •—• r "fc

LR
08/05/97
LI03 MOBILE SAMPLES

QC PROTOCOL PARAMETERS

•m-

IF THERE IS AN ERROR
QC SPIKE POSITION
RECOVERY LIMITS C7.)
RECOVERY MINIMUM LIMIT <7.)
CORRELATION COEFFICIENT Cr)
OVERRANGE VOLUME REDUCTION
REPLICATE RSD LIMIT C7.)

STOP
52
85 TO 115
40
0.995
1
20.0

PROGRAM 14 Sb 200.9

INSTRUMENT MODE
CALIBRATION MODE
MEASUREMENT MODE '
LAMP POSITION
LAMP CURRENT CmA)
SLIT WIDTH Cnm)
SLIT HEIGHT
WAVELENGTH Cnm)
SAMPLE INTRODUCTION
TIME CONSTANT
MEASUREMENT TIME (sec)
REPLICATES

ABSORBANCE
CONCENTRATION
PEAK AREA
3
7
0.2
NORMAL
217.6
SAMPLER PREMIXED
0.05
1.0

BACKGROUND CORRECTION ON

STEP
NO.

1
2
O

4
5
6
7
8
9

MAX

TEMPERATURE
CO

150
300
900
900
800
2500
2500
2700
45

I MUM ABSORBANCE 1

FURNACE
TIME
Csec

25 . 0
25 . 0
20 . 0
5.0
1 . 0
0.9
2.5
2.O
1O *51 O . O

PARAMETERS
GAS FLOW

:> CL/min)

3.0
3.0
3.0
3.0
0.0
0.0
0.0
3.0

: 3.0

.40

GAS TYPE

ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
NORMAL
NORMAL
NORMAL
NORMAL

READ
COMMAND

NO
NO
NO
NO
NO
YES
YES
NO
NO



SAMPLER PARAMETERS
VOLUMES ( rt_)

SOLUTION BLANK

QC PROTOCOL PARAMETERS

QC STANDARD RATE
QC INITIAL STANDARD POSITION
QC INITIAL BLANK POSITION
QC CONTINUING STANDARD POSITION
QC CONTINUING BLANK POSITION
QC STANDARD VOLUME (fl_>
QC STANDARD CONCENTRATION
QC STANDARD LIMITS CX)
QC SPIKE RATE
QC SPIKE VOLUME C fl_)
QC SPIKE CONCENTRATION
MATRIX SPIKE CONCENTRATION
INSTRUMENT DETECTION LIMIT
REQUIRED DETECTION LIMIT

MODIFIER

,^ANK
'STANDARD
STANDARD
STANDARD
STANDARD
SAMPLE

__

1 20
2 20
3 20
4 20

20

20
0
0
0
0
0

RECALIBRATION RATE

MULT I PLE

RESLOPE

INJECT NO

RATE

HOT INJECT
TEMPERATURE
INJECT RATE

0
0

YES
100
7

5
5
5
5
5
5

PRE INJECT NO

20
50
51
50
51
20
50.0 uq/L
0 TO 200
4
8
50.0 ug/L
50.0 ug/L
2.9 ug/L
5.0 uq/L
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OPERATOR LR
DATE 02/12/97
BATCH SB01 02101, 0211L

QC PROTOCOL PARAMETERS

IF THERE IS AN ERROR
QC SPIKE POSITION
RECOVERY LIMITS ('/.)
RECOVERY MINIMUM LIMIT ('/.)
CORRELATION. COEFFICIENT, (r).
OVERRANGE VOLUME REDUCTION
REPLICATE RSD LIMIT ('/.) •-. -

RESLOPE AND REPEAT
52
85 TO 115
40
0.995 •..-..,• :i:.:, -. - •
20.0

PROGRAM 19 Sb HCL std'."'" Amm."' Nitr .

INSTRUMENT. MODE . -'- ABSORBANCE
CALIBRATION MODE.. ... . CONCENTRATION..,
MEASUREMENT MODE PEAK AREA
LAMP POSITION . .3

" LAMP CURRENT CmA) 7
-SLIT WIDTH Cnm) ' - : 0:2
SLIT HEIGHT . . NORMAL

_^ - WAVELENGTH Cnm) 217.6
SAMPLE INTRODUCTION SAMPLER PREMIXED
TIME CONSTANT 0.05
MEASUREMENT TIME (sec) 1.0
REPLICATES 2
BACKGROUND CORRECTION ON
MAXIMUM ABSORBANCE 1.40

FURNACE PARAMETERS
STEP
NO.

1
2
3
.4

5
6
7
8
•a

TEMPERATURE
CO

150
300
700
700
700
2300
2300
2600
45

TIME
Csec)

25.0
25.0
5.0
15.0
1 .0
0.9
1.5
2.0
13.3

GAS FLOW
(L/min)

3.0
3.0
3.0
3.0
0.0
0.0
0.0
3.0
3.0

GAS TYPE

NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL

READ
COMMAND

NO
NO
NO
NO
NO
YES
YES
NO
NO



SAMPLER PARAMETERS
VOLUMES C fl_>

SOLUTION BLANK

Q2-11 •

MODIFIER

BLANK
STANDARD
STANDARD
STANDARD
STANDARD
SAMPLE

1
2
3
4

__

20
20
20
20
20

20
0
0
0
0
0

RECALIBRATION RATE

MULTIPLE INJECT

RESLOPE

NO

RATE

HOT INJECT
TEMPERATURE
INJECT RATE

0
0

YES
100
7

ŵ

3
'->>
Ĵ

3̂
w»
-̂i
wT

PRE INJECT 1NO

QC PROTOCOL PARAMETERS

QC STANDARD RATE . 20
QC INITIAL STANDARD 'POSITION 45
QC INITIAL BLANK POSITION 51
QC CONTINUING STANDARD POSITION 50
QC CONTINUING BLANK POSITION 51
QC STANDARD VOLUME ( fl_) 20
QC STANDARD CONCENTRATION 50.0 ug/L
QC STANDARD LIMITS CV.) 39 TO 120
QC SPIKE RATE 0
QC SPIKE VOLUME C rt_) 8
QC SPIKE CONCENTRATION 50.0
MATRIX SPIKE CONCENTRATION 50.0
INSTRUMENT DETECTION LIMIT 1.3
REQUIRED DETECTION LIMIT 10.0

Working Standard Let ?F_

Date Prepared 03.-H-

Anaiyst__ Li-

ug/L
ug/L
ug/L
ug/L

SAMPLE

BLANK
QC

CONC
ug/L

0.0

7.RSD MEAN
ABS

0.003

READINGS

0.005
12Feb97

0.001
OB: 15

CONCENTRATION LESS THAN IDL

STANDARD 1
QC

STANDARD 2
QC

STANDARD 3
QC

TANDARD 4
.C

5.0

10.0

50 .0

100.0

0.9

1.9

i.9

0.5

0.032

0.047

0.217

0.364

0.032
12Feb97

0.046
12Feb97

0 . 208
12Feb97

0 . 365
12Feb97

0 . 032
08 : 20

0.047
08 : 25

0.226
08 : 30

0.363
08:35
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OPERATOR MM
DATE 02/27/97
BATCH SB05 0225E MDL ' S

QC PROTOCOL PARAMETERS

IF THERE IS AN ERROR
QC SPIKE POSITION
RECOVERY LIMITS (7.)
RECOVERY'MINIMUM LIMIT (7.)
CORRELATION COEFFICIENT (r)
OVERRANGE VOLUME REDUCTION
REPLICATE RSD LIMIT <7.)

RESLOPE AND REPEAT
52
85 TO 115
40
0.995
1
20.0

PROGRAM 18 Sb HN03

INSTRUMENT MODE -
CALIBRATION MODE
MEASUREMENT MODE
LAMP POSITION
LAMP CURRENT CmA)
SLIT WIDTH Cnm)
SLIT HEIGHT
WAVELENGTH Cnm)
SAMPLE INTRODUCTION
TIME CONSTANT
MEASUREMENT TIME (sec)
REPLICATES
BACKGROUND CORRECTION
MAXIMUM ABSORBANCE

ABSORBANCE
CONCENTRATION
PEAK AREA
3 - -' •- '
7
0.2
NORMAL
217.6
SAMPLER PREMIXED
0.05
1.0
2
ON
1 .40

STEP
NO.

1
2
*-*!o
4
5
6
7
8
9

TEMPERATURE
CO

ISO
300
700
700
700
23OO
23OO
2700
45

FURNACE PARAMETERS
TIME GAS FLOW
(sec) (L/min)

25 . 0
0=; «-)
*- •_ } m »-'

20 0
5.(>
1 .0

0.9
2 . 0
2.0
13.3

3.0
3.0
3.0
3.0
0.0
0.0
0.0
3.0
3.0

GAS TYPE

NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL

READ
COMMAND

NO
NO
NO
NO
NO
YES
YES
NO
NO



SAMPLER PARAMETERS
VOLUMES C fl_)

SOLUTION BLANK

QC PROTOCOL PARAMETERS

QC STANDARD RATE - , - 20
QC INITIAL STANDARD POSITION 45
QC INITIAL BLANK POSITION 51
QC CONTINUING STANDARD POSITION 50
QC CONTINUING BLANK POSITION
QC STANDARD VOLUME ( fl.)
QC STANDARD CONCENTRATION
QC STANDARD LIMITS C7.)
QC SPIKE RATE
QC SPIKE VOLUME ( ft.)
QC SPIKE CONCENTRATION
MATRIX SPIKE CONCENTRATION
INSTRUMENT DETECTION LIMIT
REQUIRED DETECTION LIMIT

M O D I F I E R

JK
V-^NDARD
STANDARD
STANDARD
STANDARD
SAMPLE

1
2
3
4

__

20
20
20
20
20

20
0
0
0
0
0

RECALIBRATION RATE

MULTIPLE INJECT

RESLOPE

NO

RATE

HOT INJECT
TEMPERATURE
INJECT RATE

0
0

YES
100
7

5
5
5
5
5
5

PRE INJECT NO

Working Standard Lot

Date Prepared,

Anaivst,____

62. 27. f?

51
20
50.0 ug/L
33 TO 111
0
3
50.0
50.0
1.3
10.0

ug/L
ug/L
ug/L
ug/L

SAMPLE

BLANK
QC

STANDARD 1
QC

STANDARD 2
QC

STANDARD 3
QC

COIMC
ug/L

0.0

5.0

10.0

50.0

7.RSD

8.0

6.6

1 .6

MEAN
ABS

0.001

0 .025

0 .044

0.208

READINGS

-0.001 0.002
27FebS7 15:55
CONCENTRATION LESS THAN IDL

0.026 0.023
27Feb97 16:01

0.042 0.046
27FebS7 16:06

0.206 0.211
27Feb97 16:11

STANDARD 4 100. 0.1 O.353 0.353 0.353
27Feb97 16:16



C3 cD O / -=4- CD O n

OPERATOR LR
DATE 08/05/97
BATCH LI03 MOBILE SAMPLES

QC PROTOCOL PARAMETERS

IF THERE IS AN ERROR
QC SPIKE POSITION
RECOVERY LIMITS C7.)
RECOVERY MINIMUM LIMIT (7.)
CORRELATION COEFFICIENT Cr)
OVERRANGE VOLUME REDUCTION
REPLICATE RSD LIMIT (7.)

STOP
52
85 TO 115
40
0.995
1
20.0

PROGRAM 4 Tl 200.9

- INSTRUMENT 'MODE ABSORBANCE
CALIBRATION MODE CONCENTRATION
MEASUREMENT MODE - PEAK AREA
LAMP POSITION 6
LAMP CURRENT (mA) 10
SLIT-WIDTH Cnm) 0.5

"^ SLIT HEIGHT NORMAL
WAVELENGTH < nm ) 276.8
SAMPLE INTRODUCTION SAMPLER PREMIXED
TIME CONSTANT 0.05
MEASUREMENT TIME (sec) 1.0
REPLICATES 2
BACKGROUND CORRECTION ON
MAXIMUM ABSORBANCE 0.55

FURNACE PARAMETERS
STEP-
NO.

1
2
ô
4
5
&
7
8
3

TEMPERATURE
CO

150
250
350
950
350
2500
2500
2600
40

TIME
(sec)

10.0
10.0
20 . 0
10.0
1 .0
0.3
2.0
2.0
12.8

GAS FLOW
CL/min)

3.0
3.0
3 . 0
3.0
0.0
0.0
0.0
3.0
3.0

• GAS TYPE

ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
NORMAL
NORMAL
NORMAL
NORMAL

READ
COMMAND

NO
NO
NO
NO
NO
YES
YES
NO
NO



SAMPLER PARAMETERS
VOLUMES

SOLUTION BLANK

V . A N K — 15
STANDARD 1 15 0
STANDARD 2 15 0
STANDARD 3 15 0
STANDARD 4 15 0
SAMPLE 15 0

RECALIBRATION RATE
RESLOPE RATE

MULTIPLE INJECT NO HOT INJECT
TEMPERATURE
INJECT RATE'

0
0

YES
100
7

MODIFIER

5
5
5
5
5
5

PRE INJECT

QC PROTOCOL PARAMETERS

QC STANDARD RATE :

QC INITIAL STANDARD POSITION
QC INITIAL BLANK POSITION
QC CONTINUING STANDARD POSITION
QC CONTINUING BLANK POSITION -.
QC STANDARD VOLUME Cfl_>
QC STANDARD CONCENTRATION
QC STANDARD LIMITS ('/.)

^^ QC SPIKE RATE
QC SPIKE VOLUME ( rt_)
QC SPIKE CONCENTRATION
MATRIX SPIKE CONCENTRATION
INSTRUMENT DETECTION LIMIT
REQUIRED DETECTION LIMIT

20
50
51
50
51
15
50.00
40 TO
1
6
50.00
50 . 00
1.23
2.00

uq/L
160

ug/L
ug/L
ug/L
ug/L

NO



Tf l~k 300 / 400
.r- -r •::• 1 F: e |r> -r- tr

•m.

OPERATOR
DATE
BATCH

MM
01/24/97
TL04 0122F RERUNS

QC PROTOCOL PARAMETERS

RESLOPE AND REPEATIF THERE IS AN ERROR
DC SPIKE POSITION
RECOVERY LIMITS (7.)
RECOVERY MINIMUM LIMIT (7.5
CORRELATION COEFFICIENT (r)
OVERRANGE VOLUME REDUCTION
REPLICATE RSD LIMIT (7. !> -

85 TO 115
40
0.995
1 " .
20.0

PROGRAM Tl AMM.PHOS.

•INSTRUMENT MODE r

CALIBRATION MODE
.MEASUREMENT MODE „:;•
LAMP POSITION
LAMP CURRENT CmA)
SLIT WIDTH (nm'J
SLIT HEIGHT
WAVELENGTH Cnm)
SAMPLE INTRODUCTION
TIME CONSTANT
MEASUREMENT TIME (sec)
REPLICATES
BACKGROUND CORRECTION
MAXIMUM ABSORBANCE

ABSORBANCE
CONCENTRATION
PEAK AREA /
6 - ;

£
.0.5
NORMAL
276.8
SAMPLER PREMIXED
0.05
1 .0
•"•

ON
1 .00

STEP
NO.

1
•-•
*̂ \
4
5
6
7
8

TEMPERATURE
(. C ')

250
950
950
950
2400
2400
25OO
40

FURNACE PARAMETERS
TIME GAS FLOW GAS TYPE
('.sec'.) (. L/min)

2< > . 0
2< > . 0
Ki.O
1 .0
0 . 9
3 . ('.)
2 . 0
12.3

O (fcj • *

3.(
3.f
3 . i
o.<
0.
3.c

> NORMAL
) NORMAL
t NORMAL
) NORMAL
i NORMAL
) NORMAL
> NORMAL

3 . 0 NORMAL

READ
COMMAND

NO
NO
NO
NO
YES
YES
YES
NO



_ANK
^"STANDARD
STANDARD
STANDARD
STANDARD
SAMPLE

- •• .-

MULTIPLE

SAMPLER PARAMETERS
VOLUMES C/T_)

SOLUTION BLANK

15
1 1 5 0
2 15 0
3 15 0
4 15 0

15 0

RECALIBRATION RATE
RESLOPE. RATE - - . ' : - •-""''

INJECT NO ' HOT INJECT
TEMPERATURE
INJECT RATE ... "-

0
0

YES
100
7

MODIFIER

5
5
5
5
5
5

PRE INJECT NO

•

QC PROTOCOL PARAMETERS

• -

•

-v — •-'

SAMPLE

.- -•; .'— • • ; •• . • •. .--.. - . • . ;• .- . ••• ••;•.•-_-• '--'-

QC STANDARD RATE : :
QC INITIAL STANDARD POSITION
QC INITIAL BLANK POSITION-.- -
QC CONTINUING STANDARD POSITION
QC CONTINUING BLANK POSITION
QC STANDARD VOLUME C rt_ )
QC STANDARD" CONCENTRATION
QC STANDARD LIMITS C/.')
QC SPIKE RATE
DC SPIKE VOLUME C fl_ ')
QC SPIKE CONCENTRATION
MATRIX SPIKE CONCENTRATION
INSTRUMENT DETECTION LIMIT
REQUIRED DLTECTION LIMIT

CONC 7.RSD MEAN
ug/L ABS

20
45
51
50
51
15
50.
40
0
6
50.
50.
0 . 7
2.0

Working Standard Lot #_

Date Prepared, ^/. 2^

Analyst̂  tfo*

0 ug/L
TO 160

0 ug/L
0 ug/L

ug/L
ug/L

READINGS

o/-:

f. 9 7

BLANK
QC

STANDARD 1
QC

STANDARD 2
QC

STANDARD 3
QC

STANDARD 4

1 0 . 0

50 .0

1 00 . 0

0.001 0.001 0.001
24 Jan'5 7 13:47
CONCENTRATION LESS THAN IDL

8.2 0.009 0.009 0.010
24 Jan'5 7 13:51

0.7 0.028 0.027 0.028
24 Jan'57 13:55

1.9 0.126 0.127 0.124
24 Jan'57 14:00

2.2 0.213 0.210 0.21 £
24 Jan'5 7 14:04



OPERATOR
DATE
BATCH

on
LR
08/05/97
LI 03 MOBILE SAMPLES

QC PROTOCOL PARAMETERS

R: e |z> «n Y~

IF THERE IS AN ERROR
QC SPIKE POSITION
RECOVERY LIMITS ('/.)
RECOVERY MINIMUM LIMIT ('/.)
CORRELATION COEFFICIENT (r)
OVERRANGE VOLUME REDUCTION
REPLICATE RSD LIMIT (.'/.">

STOP
52
85 TO 115
40
0.995
1
20.0

PROGRAM 12 Pb 200.9

STEP
NO.

1
jtl

3
4
5
6
7
8
9
10

INSTRUMENT MODE - ABSORBANCE
CALIBRATION MODE CONCENTRATION
MEASUREMENT MODE - PEAK AREA
LAMP POSITION 4
LAMP CURRENT CmA) 5
SLIT WIDTH Cnm) 0.5
SLIT HEIGHT NORMAL
WAVELENGTH Cnm) 283. 3
SAMPLE INTRODUCTION SAMPLER PREMIXED
TIME CONSTANT 0.05
MEASUREMENT TIME (sec) 1.0
REPLICATES 1
BACKGROUND CORRECTION ON
MAXIMUM ABSORBANCE 1.40

FURNACE PARAMETERS
TEMPERATURE TIME GAS FLOW GAS TYPE READ

C C )

150
250
250
900
900
900
2400
2400
2400
45

(sec)

20 . 0
10.0
2 . 0
5.0
20 . 0
1 .0
0 . 8
2.0
2.5
12.3

(L/min)

3.0
3.0
3 . 0
3.0
3.0
0.0
0.0
0.0
3.0
3.0

ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
NORMAL
NORMAL

COMMAND

NO
NO
NO
NO
NO
NO
YES
YES
NO
NO



SAMPLER PARAMETERS
VOLUMES <fl_)

SOLUTION BLANK

QC PROTOCOL PARAMETERS.

QC STANDARD RATE : .-
QC INITIAL STANDARD POSITION
QC INITIAL BLANK POSITION"-''"""'"
QC CONTINUING STANDARD POSITION
QC CONTINUING BLANK POSITION .
QC STANDARD VOLUME < fl_> •- - -
QC STANDARD CONCENTRATION
QC STANDARD LIMITS ('/.)
QC SPIKE RATE
QC SPIKE VOLUME Cft.)
QC SPIKE CONCENTRATION
MATRIX SPIKE CONCENTRATION
INSTRUMENT DETECTION LIMIT
REQUIRED DETECTION LIMIT

MODIFIER

*NK
Nrf ANDARD 1
STANDARD 2
STANDARD 3
STANDARD 4
SAMPLE

MULTIPLE INJECT

10
10 0
10 0
10 0
10 0
10 0

REGAL I BRAT I ON RATE
RESLOPE RATE

NO HOT INJECT
TEMPERATURE
INJECT RATE

3
w

3
o
3
3

0
0

YES PRE INJECT
100
5

NO

20
50
51
50
51
-10
50
40
0
4
50
50
0.
5 .

•

.0 ug/L
TO 160

.0 ug/L

.0 ug/L
2 ug/L
0 ug/L



L.!*-
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OPERATOR
DATE
BATCH

IF THERE
QC SPIKE
RECOVERY
RECOVERY

LR
12/05/96
PB01,TL01 IDL'S

QC PROTOCOL PARAMETERS

IS AN ERROR
POSITION
LIMITS <.'/.')
MINIMUM LIMIT C7.)

CORRELATION'COEFFICIENT (r)
OVERRANGE VOLUME REDUCTION
REPLICATE RSD LIMIT (.7.')

RESLOPE AND REPEAT
52
85 TO 115
40
0.995
1
20 .0

PROGRAM 1 Pb CLP AMM.PHOS.

'INSTRUMENT MODE
CALIBRATION MODE
MEASUREMENT MODE
LAMP POSITION
LAMP CURRENT CmA).
SLIT WIDTH Cnm)
SLIT HEIGHT
WAVELENGTH Cnm)
SAMPLE INTRODUCTION
TIME CONSTANT
MEASUREMENT TIME Csec)
REPLICATES
BACKGROUND CORRECTION
MAXIMUM ABSORBANCE

ABSORBANCE
CONCENTRATION
PEAK AREA
4
5
0.5
NORMAL
"~1Q*"̂  "̂**£. D*—' • vj

SAMPLER PREMIXED
0.05
1.0

ON
1 .40

STEP
NO.

1
.-.
f- \
O

4
5
6
7
a
9
10
1 1

TEMPERATURE
C C ')

1 5O
250
250
600
600
900
900
2 1 (I) 0
2 1 0 0
24OO
45

FURNACE PARAMETERS
TIME GAS FLOW
('. sec'.) CL/min)

20 . 0
1 0 . 0
2 . 0
5.0
20 ..0
1 .0
2 . 0
<".) . 8
2 . 0
2.5
12.3

3.0
O f\O . '.'
*? ("l^J . l.J
•? l"lO . '.I
o c\O . I.I
o /*»O . 1.1
0 . 0
0 . 0
0 . 0
3.0
3.0

GAS TYPE

NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL

READ
COMMAND

NO
NO
NO
NO
NO
NO
NO
YES
YES
NO
NO



SAMPLER PARAMETERS
VOLUMES C rL)

SOLUTION BLANK MODIFIER

\NK — 20
V_^ANDARD 1 20 0
STANDARD 2 20 0
STANDARD 3 20 0
STANDARD 4 20 0
SAMPLE 20 0

RECALIBRATION RATE
RESLOPE RATE

MULTIPLE INJECT NO HOT INJECT. . .
' ' -: TEMPERATURE

: INJECT RATE -

..-•- s- •-,.-;„ QC PROTOCOL PARAMETE

QC STANDARD RATE' "
QC INITIAL STANDARD. POSITION
QC INITIAL BLANK POSITION "
QC CONTINUING STANDARD POSITION
QC CONTINUING BLANK POSITION
QC ' STANDARD - VOLUME <. rT_ )
QC STANDARD CONCENTRATION
QC STANDARD LIMITS C/.')

•^_^ DC SPIKE RATE
QC SPIKE VOLUME ( rL)
QC SPIKE CONCENTRATION
MATRIX SPIKE CONCENTRATION
INSTRUMENT DETECTION LIMIT
REQUIRED DETECTION LIMIT

SAMPLE CONC V.RSD MEAN
ug/L ABS

BLANK 0.0 0.003
QC

STANDARD 1 3.0 5.5 0.017
QC

STANDARD 2 10.0 3.5 0.063
QC

STANDARD 3 50.0 0.7 0.290
QC

STANDARD 4 100.0 0.2 0.528

o
/7\

o
0

YES . PRE INJECT NO
1 00
5

:RS Working Standard Lot # —————

20 Date ProparoH M'°5 >C?k —————

4 5 • • - . : • . • . . - . = -- . ., --•• - ] 051 ' Analyst__j ___ *-' ——————
50
51
20 ••'"-
50.0 uq/L . . . ; - • •
40 TO 160
0
8
50.0 ug/L
50.0 ug/L
0.2 ug/L
5.0 ug/L

READINGS

0 . 003 0 . 002
05Dec96 16:10
CONCENTRATION LESS THAN IDL

0 .016 0 . 0 1 8
05Dec96 16:14

0.061 0.064
05Dec96 16:19

0.288 0.291
05Dec96 16:23

0.527 0.529
05Dec96 16:28



OO/-4-OO
O C

OPERATOR
DATE
BATCH

IF THERE
QC SPIKE
RECOVERY
RECOVERY

02/14/97 -••.-
CR02,CU02 MDL'S ~

QC PROTOCOL PARAMETERS

IS AN ERROR
POSITION
LIMITS C/.)
MINIMUM LIMIT (7.)

CORRELATION COEFFICIENT (r)
OVERRAN6E VOLUME REDUCTION
REPLICATE RSD LIMIT ('/.)

RESLOPE AND REPEAT
52
85 TO 115
40
0.935
1 . - . — . - -

'•'•"-.•'•'•• r~. :~

20.0

PROGRAM 16 Cr NO MODIFIER

. ...... ... r*,-, - .-•• • --- •.•-...:••• - .-.- -,-:'.v.: :•--.- v-. -
INSTRUMENT MODE,- •--,-: ABSORBANCE
CALIBRATION MODE CONCENTRATION
MEASUREMENT MODE PEAK .AREA
LAMP POSITION 8

, LAMP CURRENT CrnA) - 7
SLIT WIDTH <nm) 0.2
SLIT HEIGHT " REDUCED
WAVELENGTH (nm) 357.9

^-^ SAMPLE INTRODUCTION SAMPLER PREMI
TIME CONSTANT 0.05
MEASUREMENT TIME (sec) 1.0
REPLICATES 2
BACKGROUND CORRECTION ON
MAXIMUM ABSORBANCE 1.50

FURNACE PARAMETERS
STEP
NO.

1
2
o
4
5
6
7
8
9
10
1 1

TEMPERATURE
(C)

95
120
500
500
1000
1000
1000
2700
2700
2700
80

TIME
(sec)

30 . 0
20.0
5.0
2.0
5.0
5.0
2.0
1 . 1
2.0
3.0
13.1

GAS FLOW
(L/min)

3.0
3.0
3.0
3.0
3.0
3.0
0.1
0.0
0.0
3.0
3.0

GAS TYPE

NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL
NORMAL

XED

READ
' COMMAND

NO
NO
NO
NO
NO
NO
NO
YES
YES
NO
NO



SAMPLER PARAMETERS
VOLUMES CA_)

SOLUTION BLANK

QC PROTOCOL PARAMETERS
QC STANDARD RATE " 20
QC INITIAL STANDARD POSITION "
QC INITIAL BLANK POSITION
QC CONTINUING STANDARD POSITION 50
QC!CONTINUING "BLANK POSITION
QC STANDARD VOLUME ( A.)
QC STANDARD CONCENTRATION -;QC STANDARD LIMITS (7.),
QC SPIKE RATE
QC SPIKE VOLUME Cfl_)
QC SPIKE CONCENTRATION
MATRIX SPIKE CONCENTRATION
INSTRUMENT DETECTION LIMIT
REQUIRED DETECTION LIMIT

MODIFIER

DARD
,v _ 4DARD
STANDARD
STANDARD
SAMPLE

1
2
3
4

6
6
6
6
6

0
0
0
0
0

RECALIBRATION RATE

MULTIPLE INJECT

RESLOPE

NO

RATE

HOT INJECT
TEMPERATURE
INJECT RATE

. ..-

0
0

YES PRE INJECT
.95. , .
7 - ———

NO

Working Standard Lot

45
51 - • '
50
51
6
50.0
40 . -TO
0
6 ;
20.0
50.0
0.3
10.0

Date Preoa red __ ot.^-cn

Anaivst i t—

uq/L ,
160

ua/L
ug/L
ua/L
uq/L

SAMPLE

BLANK
QC

BLANK
QC

STANDARD 1
QC

CONC
ug/L

0.0

0.0

5.O

7.RSD MEAN
ABS

0.034

-0.020

0.052

READINGS

0.042 0.025
14Feb97 13:03
CONCENTRATION LESS THAN IDL

-0.019 -0.021
14Feb97 13:09
CONCENTRATION LESS THAN IDL

0.052 0.052
14Feb97 13:13

STANDARD 2 10.O
QC

STANDARD 3 50.0

STANDARD 4 100.0
QC

3.2

0.3

0. 103

0.436

0 .924

0.104
14Feb97

0.486
14Feb97

0.101
13:18

0 . 509
13:22

0.922 0.926
14Feb97 13:26



rr» si n
G> O «=. c. d Q 1

OPERATOR LR
DATE 02/27/97
BATCH LI05 70676 AUDIT,MDL'S

QC PROTOCOL PARAMETERS

IF THERE IS AN ERROR
QC SPIKE POSITION
RECOVERY LIMITS (7.)
RECOVERY MINIMUM LIMIT (7.)
.CORRELATION COEFFICIENT (r)
OVERRANGE VOLUME REDUCTION
REPLICATE RSD LIMIT C/.)

RESLOPE AND REPEAT
52
85 TO 115
40
0.995

"1 - -:.'••
20.0

PROGRAM 23 Li 5'/. H2/ARGON

INSTRUMENT MODE :' °' 7ABSORBANCE - ' ">
.CALIBRATION MODE ..._ ^CONCENTRATION
MEASUREMENT MODE " PEAK AREA ' : V -
LAMP POSITION 1
LAMP CURRENT (mA) ' 5-

; "'SLIT WIDTH Cnm) ' :: ̂0.5.
SLIT HEI6HT REDUCED

^-^ WAVELENGTH <nm) 670.8
SAMPLE INTRODUCTION SAMPLER PREMIXED
TIME CONSTANT 0.05
MEASUREMENT TIME (sec) 1.0
REPLICATES 2
BACKGROUND CORRECTION ON
MAXIMUM ABSORB ANCE 1.40

FURNACE PARAMETERS
STEP
NO.

1
2
*•*
O

4
5
6
7
e
s
10

TEMPERATURE
(C)

90
120
200
600
600
600
2600
2600
2800
45

TIME
(sec)

5 . 0
5.0
20 . 0
5 . 0
1 0 . 0
1 .0
1 . 1
1 .2
2 . 0
13.8

GAS FLOW
(L/min)

3.0
3.0
3.0
3.0
3.0
2.0
2.0
2.0
3.0
3.0

GAS TYPE

ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
ALTERNATE
NORMAL
NORMAL

READ
COMMAND

NO
NO
NO
NO
NO
NO
YES
YES
NO
NO



SAMPLER PARAMETERS
VOLUMES (A.)

SOLUTION BLANK

QC " PROTOCOL PARAMETERS

QC STANDARD RATE -.••.-.:--_;-- 20

QC INITIAL STANDARD. POSITION, V 45
QC INITIAL BLANK POSITION ;:.̂ '-̂ "5l"
QC CONTINUING STANDARD POSITION 50
QC CONTINUING BLANK POSITION
QC STANDARD VOLUME < fl_)
QC STANDARD CONCENTRATION
QC STANDARD LIMITS CV.)
QC SPIKE RATE
QC SPIKE VOLUME (/L)
QC SPIKE CONCENTRATION
MATRIX SPIKE CONCENTRATION
INSTRUMENT DETECTION LIMIT
REQUIRED DETECTION LIMIT

1
8

MODIFIER

F 'K
i DARD
SifiKlDARD
STANDARD
STANDARD
SAMPLE

1
2
3
4

*.—

8
8
8
8
8

8
0
0
0
0
0

RECALIBRATION RATE

MULTIPLE INJECT

RESLOPE

NO

RATE

HOT INJECT
TEMPERATURE
INJECT RATE

0
0

. YES
' 80
. 5 -

12
12
12
12
12
12

PRE INJECT NO

Standard Lot
0 -
4
20.00 ug/L
25.00 ug/L
0.70 ug/L
10.00 uq/L

Date Prppai-prl OJ.3.7. 17

Analyst____

SAMPLE

BLANK
QC

STANDARD 1
QC

STANDARD 2
QC

STANDARD 3
QC

STANDARD 4
QC

CONC
ug/L

0.00

5 . 00

10.00

20.00

50 . 00

XRSD

10.1

.6

0.9

1.8

MEAN
ABS

0.002

0 . 007

0.017

0.037

0 . 097

READINGS

0.001 0.002
27Feb97 06:53
CONCENTRATION LESS THAN IDL

0. OO7
27Feb97

0 .017
27Feb97

0 .037
27Feb97

0.095
27Feb97

0.006
06:57

0.018
07:00

0 .036
07 :05

0 .098
07:08
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10.3 Samples are analyzed only after the DFTPP criteria and the calibration acceptance criteria have been met. The analytical
system must be evaluated every 12 hours by the analysis and evaluation of the DFTPP and a mid-level calibration
standard(usually the 80ng standard).

ANALYSIS SEQUENCE

INITIAL CALIBRATION

DFTPP 50ng on column
Pentachlorophenol, benzidine, p,p'-DDT
added for column evaluation
Clock starts at injection

Calibration standards-
minimum of five cal levels

Samples analyzed until the 12-hour clock
expires

CONTINUING CALIBRATION

DFTPP 50ng on column
Pentachlorophenol, benzidine, p,p'-DDT added for
column evaluation
Clock starts at injection

Mid point calibration verification
(50ug/mL or 80ug/mL)
Optional RL: Standard-low point on cal curve

Samples analyzed until 12-hour clock expires

10.3.1 The percent difference or percent drift between the continuing calibration RRF and the average relative response factor
(RRFavg) is calculated for each target compound and each surrogate compound:

%difference = RRF - RRFavg
RRFavg

0100

where
RRF = relative response factor from CCV
RRFavg = average relative response factor from initial calibration curve

%drift = Ccurve - Ct
Ct

0100

where
Ccurve = concentration from curve(ug/mL)
Ct = true concentration of CCV

The continuing calibration is evaluated specifically for the calibration check compounds (CCC) and the system performance
check compounds (SPCC). The CCC and SPCC criteria are given in the SOP summary. The %D (Drift)criteria for CCC and
minimum RRF for SPCCs must be met before the analysis of sample extracts can begin.

If the continuing calibration criteria are not met, action must taken to bring the analytical system into compliance with the
criteria. This action may include injection port maintenance, source cleaning, changing the column, or replacement of
injection port lines and assembly. In any case, if the criteria are not met, the analysis of the continuing calibration standard
must be repeated. The analyst must be aware of the 12-hour clock for the DFTPP analysis. The DFTPP criteria must be met
prior to the analysis of the calibration standards. If the continuing calibration standard repeatedly fails the CCC and SPCC
criteria, the initial calibration curve must be reanalyzed and reevaluated.

The initial calibration must be evaluated for the CCC and SPCC criteria even though the calibration curve may be
used for quantitation.

SM05-Page 10 of 22
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10.3.2 Remove the sample extracts to be analyzed from the refrigerator and allow the sample to come to ambient temperature.

' 0.3.3 Add 20-uL of the internal standard mix (2000ng/uL) to each 1-mL aliquot of the sample extract. The concentration of the
internal standard in the extract is 40ng/uL.

10.3.4 Mix the contents of the autosampler vial by inverting several times.

10.3.5 Determine the concentration of the samples and QC items using the procedures of Section 11. If the concentration of a
sample is above the highest calibration standard, the sample must be diluted and reanalyzed.

10.3.6 The dilution factor is calculated by dividing the volume of sample extract in microliters into 1000. For example, if lOOuL
of a sample extract is diluted to final volume of l.OmL, the dilution factor is 10. ( l O O O ' l O O = 10 ). The following table gives
some dilution factors:

Dilution Preparation

uL extract-Vext

1000

500

200

100

50

20

uLMeC12

0

500

800

900

950

980

volume of dilution
(Vdil-uL)

1000

1000

1000

1000

1000

1000

uLISTD
(2000ug/mL)-Vistd

20

10*

16*

18*

19*

20*

DF

1

2

5

10

20

50
>x— 'Ssumes dilution of a 1 .OmL extract or ImL aliquot of an extract that has been spiked with the internal standard at 40ug/mL using

of a 2000ug/mL internal standard solution

The concentration of internal standards must remain constant for all extracts and extract dilutions at 40ug/mL. The following equation
can be used to determine the volume of the 2000ug/mL internal standard solution to add to an extract when a dilution is prepared from
an extract that has already been spiked with the interanl stanc di J solution:

Vistd(uL) =;
fVext- —— <8> 20zv/
\Vdil

Vistd = volume of 2000ug/mL internal standard to add to the diluted extract (uL)
Vext = volume of extract used to prepare the dilution (uL)
Vdil = final volume of the dilution (uL)-lOOOuL (l.OmL)
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11.0 DATA ANALYSIS/CALCULATIONS

11.1 Qualitative Analysis

i.l.l Target Compounds

A target compound is identified by the visual comparison of the sample mass spectrum with the mass spectrum of the target
compound from the daily calibration standard or a reference spectrum of the target compound stored in a library generated on
the same instrument or a standard spectral library such as the NIST/NBS.

11.1.1.1 Two criteria must be met in order to positively identify a compound.

1) elution of the sample component within +/-0.06 RRT (relative retention time) units of the daily standard containing
that compound.

retention time of the target compound
KK1 — •'

retention time of the associated internal standard

2) correspondence of the target compound spectrum and the standard component mass spectrum

11.1.1.2 All ions present in the standard component mass spectrum at a relative intensity greater than 10% (most abundant ion =
100%) should be present in the sample component mass spectrum. Other ions may be present in the sample component.
Coelution of a non-target compound with a target compound will make the identification of the target compound more
difficult. Ions due to the non-target compound should be subtracted from the sample component spectrum as part of the
background to account for the discrepancy between the sample spectrum and the standard spectrum.

H.I.1.3 The relative intensities of the ions present in the sample component spectrum should agree within +/- 30% of the relative
intensities of the ions in the standard reference spectrum. For example, an ion with an abundance of 50% in the reference
spectrum should have a corresponding abundance between 20% and 80% in the sample component spectrum.

11.1.1.4 If the above criteria are not met exactly, the analyst should seek help from a senior analyst or supervisor. If there is sufficient
evidence to support the identification of the component, then the component is identified, quantified, and reported.

11.1.2 Tentatively Identified Compounds

For samples containing components not associated with the calibration standards, a library search on a reference library, such
as the NIST/NBS, may be conducted in order to identify the non-target compounds. Only after visual comparison between the
sample spectra and the library-generated reference spectra will the mass spectral analyst assign tentative identification..

11.1.2.1 Relative intensities of the major ions (masses) in the reference spectra (ions>10% of the most abundant ion) should be
present in the sample spectrum.

11.1.2.2 The relative intensities of the major ions should agree within +/-30%.

11.1.2.3 Molecular ions present in the spectrum should be present in the sample spectrum.

11.1.2.4 Ions present in the sample spectrum, but not in the reference spectrum, should be reviewed for possible subtraction from the
sample spectrum because of over-lapping or co-eluting peaks.

11.1.2.5 Ions present in the reference spectrum, but not in the sample spectrum, should be reviewed for possible subtraction from the
sample spectrum because of coeluting peaks.

11.1.2.6 If, in the opinion of the analyst, there is enough evidence to support the tentative identification of a compound even though
the above criteria is not met exactly, the peak may be considered tentatively identified. The analyst should consult senior
analysts or the mass spectral interpretation specialist if there are any questions concerning an interpretation of spectra.

SM05-Page 12 of 22
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1 1.1.2.7 The estimated concentration of the tentatively identified compound (TIC) is calculated using the total ion area of the
tentatively identified peak and total ion area of the nearest internal standard that has no interferences. The calculations assume
that the same volume is injected for standards and samples.

Aqueous

TIC(ug/L) =
AREAis

AREAtic ® — ®DF
V

where
Cis = concentration of the internal standard (ug/mL)
AREAis = total ion peak area of the internal standard
AREAtic= total ion peak area of the TIC
F = final volume of extract (mL)
V = volume of sample extract (L)
DF = dilution factor

Soils

TIC (ug/kg.dw) = Cis
AREAis

•<S> AREAtic®-
(W) (solids)

•®DF

where
Cis = concentration of the internal standard, ug/mL
AREAis = total ion peak area of the internal standard
AREAtic= total ion peak area of the TIC
F= final volume of extract mL
W= weight of sample analyzed (kg)
solids = decimal equivalent of percent solids

SMOS-Page 13 of 22
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11.2 Calculations for Samples-Internal Standard Technique
These calculations assume that the same volume is injected for standards and samples.

1.2.1 Aqueous Samples

11.2.1.1 If the relative response factor is used, the calculation for samples is :

Ax Cis Fconcentration(ug/L) = ——® ————— ® — <8> DF5 Ais RRFavg V

where
Ax = area of the characteristic ion of the compound being measured
Ais = area of the characteristic ion of the internal standard
Cis = concentration of the internal standard (ug/mL)
RRFavg = average response factor of the compound being measured
F = final volume of extract (mL)
V= volume of sample extracted (L)
DF = dilution factor

11.2.1.2 If a regression curve is used, the concentration is given:

F
concentration(ug/L) = Ccurve <8> — ® DF

where
Ccurve= concentration from curve (ug/mL)
F= final volume of extract (mL)
V = volume of sample extracted (L)

~~~^ DF = dilution factor

11.2.1.3 The reporting limit (RL) for each sample is given:

RL(ug/L) =
Fqap V

where
F = final volume of extract (mL)
Fqap = 1 .OmL
Vqap= l.OL
V = volume of sample extracted
DF = dilution factor. The SL CQAP Table 5 RL(RLqap) assumes a DF of 1.

NOTE: If V = SOOmL to 1200mL, assume that Vqap/ V = 1 in the calculation of the reporting limit.
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11.2.2 Soils

U.2.2.1 If the relative response factor is used, the calculation for samples is :
Ax Cisconcentration(ug/kg,dw) =

where
Ax =
Ais =
Cis =
RRFavg =
F =
W =
solids = (percent solids)/ 100
DF = dilution factor

Ais RRFavg (W)(solids)

area of the characteristic ion of the compound being measured
area of the characteristic ion of the internal standard
concentration of the internal standard (ug/mL)
average response factor of the compound being measured
final volume of extract (mL)
weight of sample extracted (kg)

DF

1 1.2.2.2 If the regression curve is used, the concentration is given:

conc(ug/kg, d\v) = Cctirve <
(W) (solids)

DF

where
Ccurve
W =
F =
solids =
DF =

concentration from curve(ug/mL)
weight of sample extracted (kg)
final volume of extract (mL)
(percent solids)/! 00)
dilution factor

-2.2.3 The reporting limit (RL) for each sample is given:

RL = RLqapy Fqap (W) (solids)
> DF

where
F = final volume of extract (mL)
W = weight of sample extracted (kg)
solids = (percent solids)/ 100

The SL CQAP assumes Wqap = 30g, solids = 1, Fqap = 1 .OmL, and DF = 1 .
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11.3 The concentration of S VOC in the lab control and matrix spike samples is determined as in Section 11.1. The concentration is
compared to the theoretical spike concentration and the percent recovery is calculated.

! .3. 1 The theoretical or true value for a spiked sample is calculated using the following equation:
_--

amount of compound addedconcentration = ——————— - ——— - —————————
volume / weight of sample extracted

For liquid samples, this equation expands to:

, ... , Cspike ® Vspikeconcentration(ug/L) = — - ———— - —
\ O ' r r *Vsample

where
Cspike = concentration of the spiking solution (ug/mL)
Vspike = volume of spiking solution added to the sample (mL)
Vsample = volume of sample spiked (L)

For soil and solid samples, the equation expands to:
. . ._, Cspike® Vspikeconcentration(ug/L) = — - ———— - ——

Wsample <8> solids
where
Cspike = concentration of the spiking solution (ug/mL)
Vspike = volume of spiking solution added to the sample (mL)
Wsample = weight of sample spiked (kg)
solids = (percent solids)/! 00

— -^

1 1.3.2 The percent recovery of the target analytes in the matrix spike sample and lab control samples is calculated:

%recovery (%REC) = x ] 00Ts

where
Cms = concentration of the spiked sample (MS/MSD or LCS/LCSD)
Cs = concentration of the unspiked sample
Ts = theoretical concentration of the spike

1 1 .3.3 The matrix spike sample is analyzed in duplicate(MS/MSD). The relative percent difference (%RPD), a measure of precision,
is calculated for the MS/MSD pair as follows:

%RPD-
(%REC(MS) + (%REC(MSD))/2

The absolute value of the %RPD is evaluated and reported; that is, only positive values are reported. If the MS/MSD cannot
be performed, LCS/LCSD is analyzed and evaluated.

12.0 QUALITY ASSURANCE /QUALITY CONTROL

12.1 The analytical batch consists of up to twenty client samples and the associated QC items that are analyzed together. The
matrix spike and LCS frequency is defined in AN02: Analytical Batching. Note that the method blank for liquid samples and
low level soils is clock-specific and that the method blank for medium level soil samples is batch-specific

SM05-Page 16 of 22
SAVANNAH LABORATORIES

L SCHYICfS. INC.



SM05:12.19.97:5

SL-SOP AN02: Analytical Batching describes the procedure for evaluating batch-specific QC. The attached SOP summary
and Table 13.1 in the SL Corporate QA Plan provide guidance for evaluating sample data.

2.2 Initial Demonstration of Capability (IDOC ) to Generate Acceptable Accuracy and Precision

Each analyst must demonstrate competence in the analysis of samples by this procedure. The minimum criteria for this
demonstration are the preparation and analysis of spiked reagent water. The criteria for IDOC accuracy and precision are
given in the SW-846 Method 8270.

12.3 Method Detection Limit

The method detection limit is determined by each lab annually in accordance with SL SOP C.\9Q:Procedurefor
Determination of Method Detection Limit (MDL).

13.0 PREVENTIVE MAINTENANCE

Preventive maintenance items will be added at a later date. See Section 10 of the current SL Quality Assurance Plan.

14.0 TROUBLE-SHOOTING

Trouble-shooting items will be added at a later time.

15.0 REFERENCES

15.1 Savannah Laboratories' Comprehensive Quality Assurance Plan and Savannah Laboratories' Corporate Quality Assurance
Plan, current revisions.

1 S.2 Method 8270C:7e.sr Methods for Evaluating Solid Wastes, Third Edition, SW-846, U.S. EPA Office of Solid Waste and
Emergency Response: Washington, DC.
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8270 SOP SUMMARY

OLD TIMES

MATRIX

Aqueous
Soil/
sediment

Waste

TCLP

Preservative/
storage

none; 4C

none; 4C

none; 4C

none; 4C

Routine
Container

1-L amber

500-mL

Glass

1 -L amber

Sample
Hold Time

7 days

14 days

14 davs

7 days

Extract
Hold Time

40 davs

40 days

40 days

40 days

ANALYSIS SEQUENCE

INITIAL CALIBRATION

DFTPP 50ng on column
Pentachlorophenol, benzidine, p,p'-DDT added for
column evaluation
Clock starts at injection

Calibration standards-
minimum of five cal levels

• — ̂ amples analyzed until the 12-hour clock expires

CONTINUING CALIBRATION

DFTPP 50ng on column
Pentachlorophenol, benzidine, p,p'-DDT added for
column evaluation
Clock starts at injection

Mid point calibration verification
(50ug/mL or 80ug/mL)
RL Standard (lowest point on calibration curve if
required by client or state-specific QAP)

Samples analyzed until 12-hour clock expires

DFTPP CRITERIA

m/z
51
68
70
127
197
198
199
275
365
441
442
443

Ion Abundance Criteria
30-60% of mass 198
<2%ofmass69
<2% of mass 69
40-60% of mass 198
< 1.0% of mass 198
Base peak, 100% relative abundance
5-9% of mass 198
10-30% of mass 198
>l%ofmass 198
Present but less than mass443
>40%ofmass 198
17-23% of mass 442
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ANALYTICAL BATCH

SEE SL SOP AN02.

-ALIBRATION ACCEPTANCE CRITERIA
^

Calibration Check Compounds - CCC
Phenol, 1,4-Dichlorobenzene, 2-Nitrophenol, 2,4-Dichlorophenol, Hexachlorobutadiene, 4-Chloro-3-methylphenol, 2,4.6-
Trichlorophenol, Acenapthene, N-Nitrosodiphenylamine, Pentachlorophenol, Fluoranthene, Di-n-octylphthalate, Benzo(a) pyrene

System Performance Check Compounds-SPCC
N-Nitrosodi-n-propylamine, Hexachlorocyclopentadiene,
2,4-Dinitrophenol, 4-Nitrophenol

Initial Calibration

CCC: <= 30% RSD

SPCC: RRFavg >= 0.050

Continuing Calibration*

CCC: <= 20% difference

SPCC: RRF>= 0.050

from initial calibration

*If CCC and/or SPCC do not meet the stated criteria, all targets that are reported must meet the CCC criteria.

NOTE: The CCC and SPCC criteria must be met even if the calibration curve option is used for quantitation. If the CCC and
SPCC criteria do not pass, a new calibration curve must be prepared and analyzed.

The results for all target compounds are evaluated for linearity. If the %RSD is less than 15%, the calibration is assumed linear
through the origin and the average response factor can be used for quantitation. If the average response factor for the target

_^ exceeds 15% (including any CCC), the analyst must use the calibration curve option.

NOTE: The lab has the option of using a calibration curve for all analytes. This is the recommended course of action-especially
for data systems that cannot automatically calculate the relative response factors or when choosing calibration options compound
by compound will be time consuming.

A linear, quadratic, or higher order regression fit may be used to define the concentration/response relationship. If the
correlation coefficient of the linear regression curve or the coefficient of determination of a higher order fit is greater than
0.99, the curve can be used to quantify samples. The analyst must ensure that the type of regression curve selected accurately
defines the concentration/response relationship over the entire calibration range. The minimum number of calibration
standards required for a regression curve are given in the following table:

Type of curve
Linear (first order)
Quadratic (second order)
Polynomial(third)

Minimum Number of Calibration Points
5
6
7
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QC Item Frequency Acceptance Criteria Corrective Action

Tune/Column Evaluation Standard
DFTPP 50ng
Pentachlorophenol - 50ng
Benzidine - 50ng
p,p'-DDT 50ng

Prior to analysis of calibration standards
every 12 hours

DFTPP - within criteria -Evaluate alternative scans
-Reanalyze and evaluate
-Retune and reanalyze
-Clean source, retune, reanalyze

Pentachlorophenol and benzidine - present
at usual response with no peak tailing
visible
p,p'-DDT - '/..breakdown <20%

-Reanalyze
-Perform injector port maintenance and
reanalyze
-Cut more than usual length of column
and reanalyze
-Replace column

Initial Calibration After Tune Check and when calibration
verification standard fails acceptance
criteria. All initial calibration standards

CCC: %RSD < 30%
SPCC: RRFavg > 0.050
Used cal curve for quantitation if %RSD
for any target compound exceeds 15%

-Reanalyze standard(s)
-Prepare new standard(s) and reanalyze
-Perform injector port maintenance and
reanalyze standards
-Retune and reanalyze standards
-Replace column and reanalyze
standards
-Clean source and reanalyze standards

Continuing Calibration
Verification

After tune check; every 12 hours prior to
analysis of samples

CCC: "/..Difference <= 20%
Or %Drift <= 20%

SPCC: RRF >= 0.050

-Reanalyze standard
-Prepare new standard and reanalyze
-Recalibrate

Internal Standard Areas Evaluate all standards and samples

(0r
I

IS

Areas in continuing calibration verification
must be 50% to +200% of previous
midlevel standard
Areas in samples should be evaluated for
gross error. Consult superior

-Evaluate chromalogram, spectra, and
integrations
-Reanalyze extract
-Perform instrument maintenance and
reanalyze extract
-Re-extract and reanalyze if sufficient
sample available
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QC Item Frequency Acceptance Criteria Corrective Action

Surrogate recovery Evaluate for all samples and QC items if
extract is not diluted OR
If diluted, where >RL

Within Section 5 QAP limits; one
acid/one base may be outside of criteria

-Evaluate chromatogram, spectra, and
integrations
-Reanalyze extract(s)
-Re-extract and reanalyze if sufficient
sample available

Method Blank Per batch All targets < RL in Section 5 Table of
QAP

-Evaluate chromatogram, spectra, and
integrations
-Reanalyze extract
-Follow guidance in SL SOP AN02 and
SL QAP Table 13.1

Lab Control Standard (LCS) -
QAP subset

See AN02 All spiked targets within the accuracy
criteria in Section 5 Table of QAP

-Evaluate chromatogram, spectra, and
integrations
-Reanalyze extract
-Follow guidance in SL SOP AN02 and
SL QAP Table 13.1

Matrix spike (MS)
Matrix spike duplicate (MSD)

Per batch if sufficient sample
volume/weight supplied
See AN02

All targets within the accuracy and
precision criteria in Section 5 Table of
QAP

-Evaluate chromatogram, spectra, and
integrations
-Reanalyze extract
-Follow guidance in SL SOP AN02 and
SL QAP Table 13.1

RL Standard (reporting limit) Daily (optional)-lowest point on
calibration curve if required by client or
state-specific QAP

Detected at reasonable sensitivity -Evaluate integrations and spectra; -
Reanalyze
-Prepare new standard and reanalyze

Init ial Demonstration of Capability
(I DOC)

Per analyst Accuracy and precision within method
specified criteria

-Evaluate data
-Reanalyze extracts if warranted
-Re-extract and reanalyze for targets that
fail criteria

Method Detection Limit (MDL) See CA90 Evaluate according to SL SOP CA90 Evaluate according to SL SOP CA90

Si

IS

m
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SM05 APPENDIX- EXAMPLE QUANTITATION REPORT
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Report Date : 30-Dec-1996 15:00 Page 1

Method file :
Quant Method :
Last Update :
Data Type :

Global Integrator
Chromat Events

SAVANNAH LABORATORIES

COMPOUND LISTING

/chem/SM/MSF5970. i/f -b8270-m:tn
ISTD
04-Dec-96 14:43:5
MS DATA

: HP RTE

Initial
Initial
Initial
Initial
Initial
Initial
Initial
Initial
Initial

:Thresh Units
:Area Thresh
:Max Peaks
: Bunching
:Smoothing
: Start Thresh
:Stop Thresh
:Baseline Reset
:Set Valley

Target Version : 3.12
Number of Cpnds : 91

Values

0.000000
100.000000
100.000000
4.000000
0.000000
0.155000
0.000000
5.000000
100.000000

Compound

* 1 l,4-Dichlorobenzene-d4

2 1,4-Dioxane

3 Pyridine

4 N-Nitrosodimethylamine

$ 5 2-Fluorophenol

$ 6 Phenol -d5

7 Aniline

8 Phenol

9 Bis (2-chloroethyl) ether

RT

8.044
8.044
8.044
1.946
1.946
1.946
2.528
2.528
2.528
2.609
2.609
5.194
5.194
7.409
7.409
7.349
7.349
7.442
7.442
7.561
7.561
7.561

RT Window

7.561-8.527
7.561-8.527
7.561-8.527
1.463-2.429
1.463-2.429
1.463-2.429
2.045-3.011
2.045-3.011
2.045-3.011
2.126-3.092
2.126-3 .092
4.711-5.677
4.711-5.677
6.926-7.892
6 .926-7.892
6.866-7.832
6.866-7.832
6. 959-7. 924
6.959-7.924
7.078-8.044
7.078-8 .044
7.078-8.044

RF

863.105:
0.000
0.000
0.400
0.000
0.000
1.481
0.000
0.000
1.054
0.000
1.373
0.000
1.801
0.000
1.830
0.000
2 .009
0.000
1.716
0.. 000
0.000

Mass

^152 . 1CL
150.10
115.10
88.00
58.00
45.00
79.00
52.00
51.00
42.00
74 .00
112.00
64 .00
99110
71.10
93 .10
66.00
94 .10
66.10
93.00
63 .00
95.00



Report Date : 30-Dec-1996 15:00 Page 2

Method file

SAVANNAH LABORATORIES

COMPOUND LISTING

: /chem/SM/MSF5970.i/f-b8270-ra.m

Compound

10 2-Chlorophenol

11 1 , 3 -Dichlorobenzene

12 1, 4 -Dichlorobenzene

13 Benzyl Alcohol

14 1, 2 -Dichlorobenzene

15 2-Methylphenol

16 bis (2-Chloroisopropyl) ethe

17 N-Nitroso-di-n-propylamine

18 3&4-Methylphenol

19 Hexachloroe thane

* 20 Naphthalene -d8

$ 21 Nitrobenzene-d5

22 Nitrobenzene

23 Isophorone

RT

7.594
7.594
7.594
7.898
7.898
7.898
8.088
8.088
8.088
8.490
8.490
8.419
8.419
-8.419
8.815
8.815
8.815
8.815
8.799
8.799
8.799
9.152
9.152
9.152
9.152
9.217
9.217
9.217
9.201
9.201
9.201
11.101
11.101
9.402
9.402
9.402
9.456
9.456
9.456
10.085
10.085
10.085

RT Window

7.111-8.076
7.111-8.076
7.111-8.076
7.415-8.380
7.415-8.380
7.415-8.380
7.605-8.570
7.605-8.570
7.605-8.570
8.007-8.973
8.007-8.973
7.936-8.901
7.936-8.901
7.936-8.901
8.332-9.297
8.332-9.297
8.332-9.297
8.332-9.297
8.316-9.282
8.316-9.282
8.316-9.282
8.669-9.635
8.669-9.635
8.669-9.635
8.669-9.635
8.734-9.699
8.734-9.699
8.734-9.699
8.718-9.683
8.718-9.683
8.718-9.683
10.435-11.767
10.435-11.767
8 .736-10 .068
8.736-10 . 068
8.736-10.068
8 .790-10.122
8.790-10.122
8.790-10.122
9.419-10 .751
9.419-10.751
9.419-10.751

RF

1,489
0.000
0.000
1.523
0.000
0.000
1.564
0.000
0.000
0.976
0.000
1.465
0.000
0.000
1.255
0.000
0.000
0.000
2.025
0.000
0.000
1.325
0.000
0.000
0-. 000
1.648
0.000
0.000
0.762
0.000
0.000
3374
0.000
0.520
0.000
0.000
0.541
0.000
0.000
0.960
0.000
0.000

Mass

128.10
130.10
64.00
146.00
148.00
111.00
146.00
148.00
111.00
108.10
79.10
146 .00
148.00
111.00
107.00
108.00
77.00
79.00
45.00
77.00
121.00
70.00
130.00
101.00
42.00
107.10
108.10
77.10
116 .80
200.80
198:80
136 .00
68.00
82.10
128.10
54.00
77.10

123 .00
65.00
82.00

138 .00
95.00
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Method file

SAVANNAH LABORATORIES*

COMPOUND LISTING

: /chem/SM/MSF5970.i/f-b8270-m.m

Compound

24 2-Nitrophenol

25 2,4-Dimethyphenol

26 Bis (2 -chloroethoxy) methane

27 Benzoic Acid

28 2,4-Dichlorophenol

29 1, 2,4-Trichlorobenzene

30 Naphthalene

31 4-Chloroaniline

32 Hexachlorobutadiene

33 N-Nitrbso-di-n-butylamine

34 4-Chloro-3-Methylphenol

35 2-Methylnaphthalene

36 1-Methylnaphthalene

* 37 Acenaphthene-dlO

RT

10.210
10.210
10.210
10.476
10.476
10.476
10.677
10.677
10.677
10.981
10.981
10.981
10.861
10.861
10.861
10.987
10.987
10.987
11.161
11.161
11.161
11.395
11.395
11.395
11.395
11.504
11.504
11.504
12.297
12.297
12.297
12.719
12.719
12.719
12.904
12.904
13.143
13.143
15.507
15.507
15.507

RT Window

9.544-10. 876
9.544-10.876
9.544-10.876
9.810-11.142
9.810-11.142
9.810-11.142
10.011-11.343
10.011-11.343
10.011-11.343
10.315-11.647
10.315-11.647
10.315-11.647
10.195-11.527
10.195-11.527
10.195-11.527
10.320-11.653
10.320-11.653
10.320-11.653
10.495-11.827
10.495-11.827
10.495-11.827
10.728-12.060
10.728-12.060
10.728-12.060
10.728-12.060
10.837-12.169
10.837-12.169
10.837-12 .169
11.639-12.972
11.639-12.972
11.639-12.972
12.053-13.385
12.053-13 .385
12 .053-13 .385
12.237-13 .569
12.237-13 .569
12.476-13 .809
12.476-13.809
14.577-16.437
14.577-16.437
14.577-16.437

RF

0.185
0.000
0.000
0.000
0.301
0.000
0.595
0.000
0.000
0.174
0.000
0*. 000
0.289
0.000
0.000
0.315
0.000
0.000
1.061
0.000
0.000
0.256
0.000
0.000
0.000
0.180
0.000
0.000
0.317
0.000
0.000
0.393
0.000
0.000
0-. 628
0.000
0.582
0.000
1712
0.000
0.000

Mass

139.00
109.00
65.00
107.00
122.10
121.00
93.00

123 .00
95.00
122.00
77.00
105.00
162.00
164.00
98.00
180.00
182.00
145.00
128.00
129.00
127.00
127.10
129.10
65.00
92.00
224.80
222.80
226.80
84.00
57.00
41:00
106.80
143.80
141.80
142.00
141.00
142.00
141.00
164.00
162.00
160.00
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SAVANNAH LABORATORIES

COMPOUND LISTING

: /chem/SM/MSF5970.i/f-b8270-m.ra

Compound

38 Hexachlorocyclopentadiene

39 2,4, 6-Trichlorophenol

40 2, 4, 5-Trichlorophenol

M 41 Trichlorophenols
$ 42 2-Fluorobiphenyl

43 2 -Chloronaphthalene

44 2-Nitroaniline

45 Dimethylphthalate

46 2, 6-Dinitrotoluene

47 Acenaphthylene

48 3-Nitroaniline

49 Acenaphthene

50 2, 4-Dinitrophenol

51 4-Nitrophenol

52 Dibenzofuran

RT

13.301
13.301
13.675
13.675
13.675
13.789
13.789
13.789
13.675
13.893
13.893
13.893
14.121
14.121
14.121
14.474
14 .474
14.474
15.016
15.016
15.016
15.132
15.132
15.132
15.149
15.149
15.149
15.485
15.485
15.485
15.600
15.600
15.600
15.795
15.795
15.795
16.144
16.144
16.144
16.045
16.045

RT Window

12.370-14.231
12.370-14.231
12.744-14.605
12.744-14.605
12.744-14.605
12.858-14.719
12.858-14.719
12.858-14.719
13 .192-14.158
12.963-14.823
12.963-14.823
12.963-14.823
13.191-15.052
13.191-15.052
13.191-15.052
13.543-15.404
13.543-15.404
13.543-15.404
14.086-15.947
14.086-15.947
14.086-15.947
14.202-16.063
14.202-16.063
14.202-16.063
14.218-16.079
14.218-16.079
14.218-16.079
14 .554-16.415
14.554-16.415
14.554-16.415
14.669-16.530
14.669-16.530
14.669-16.530
14 .864-16.725
14 .864-16 .725
14.864-16.725
15.213-17.074
15.213-17.074
15.213-17.074
15.114-16 .975
15.114-16.975

RF

0.355
0.000
0.433
0.000
0.000
0.413
0.000
0.000
0.000
1.391
0.000
0.000
1.262
0.000
0.000
0.626
0.000
0.000
1.567
0.000
0.000
0.342
0.000
O^OOO
1.764
0.000
0.000
0.105
0.000
0.000
1.109
0.000
0.000
0.133
0.000
0.000
0.273
0.000
0.000
1.699
0.000

Mass

236.80
271.80
196.00
198.00
200.00
196.00
198.00
200.00
100.00
172.00
171.00
170.00
162.10
164.10
127.10
65.10
92.10
138.10
163.00
194.00
164.00
165.00
89.00
63.00
152.10
151.10
153.10
138.10
108.00
92.10

154 :10
153.10
152.10
184.00
107. 00
154.00
65.00
109.00
139.00
168.10
139.10
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SAVANNAH LABORATORIES

COMPOUND LISTING

: /chem/SM/MSF5970.i/f-b8270-m.m

Compound

53 2,4-Dinitrotoluene

54 2, 3,4, 6-Tetrachlorophenol

M 55 Tetrachlorophenols
56 Diethylphthalate

57 Fluorene

58 4-Chlorophenyl-phenylether

59 4-Nitroaniline

$ 60 2, 4, 6-Tribromophenol

* 61 Phenanthrene-dlO

62 4, 6-Dinitro-2-methylphenol

63 Diphenylamine

64 N-Nitrosodiphenylamine

65 1, 2-Diphenylhydrazine

66 4 -Bromophenyl -phenylether

67 Hexachlorobenzene

RT

16.133
16.133
16.410
16.410
16.410
1.000
16.828
16.828
16.916
16.916
16.916
16.987
16.987
16.987
17.123
17.123
17.123
17.526
17.526
17.526
19.271
19.271
19.271
17.145
17.145
17.309
17.309
17.309
17.319
17.319
17.319
17.390
17.390
17.390
18.221
18.221
18.221
18.281
18.281
18.281

RT Window

15.202-17.063
15.202-17.063
15.480-17.340
15.480-17.340
15.480-17.340
0.980-1.020
15.898-17.759
15.898-17.759
15.985-17.846
15.985-17.846
15.985-17.846
16.056-17.917
16.056-17.917
16.056-17.917
16.192-18.053
16.192-18.053
16.192-18.053
16.595-18.456
16.595-18.456
16.595-18.456
18.115-20.427
18.115-20.427
18.115-20.427
15.989-18.301
15.989-18.301
16.154-18.467
16 .154-18 .467
16.154-18.467
16.163-18.475
16.163-18.475
16.163-18.475
16.234-18.546
16.234-18.546
16.234-18.546
17.065-19.377
17.065-19.377
17.0$5-19.377
17.125-19.438
17.125-19.438
17.125-19.438

RF

0.453
0.000
0.342
0.000
0.000
0.000
1.702
0.000
1,013
0.000
0.000
0.469
0.000
0.000
0.129
0.000
0.000
0.202
0.000
0.000
2525
0.000
0.000
0.134
0.000
0.768
0.000
0.000
0.421
0.000
0.000
1.477
0*. 000
0.000
0.228
0.000
0.000
0.327
0.000
0.000

Mass

165.10
89.00
231.80
229.80
130.80
100.00
149.10
177.10
166.10
165.10
167.10
203 .80
140.80
205.80
138.10
108.00
92.00

330.00
332.00
141.00
188 .00
94 .00
189.00
198.10
105.10
169.00
168.00
167.00
169.00
168 .00
167; 00
77.00
105.00
182.00
248.00
250.00
141.00
283 .80
141.80
248.80
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SAVANNAH LABORATORIES

COMPOUND LISTING

: /chem/SM/MSF5970.i/f-b8270-m.tn

Compound

68 Pentachlorophenol

69 Phenanthrene

70 Anthracene

71 Carbazole
72 Di-n-Butylphthalate

73 Fluoranthene

74 Benzidine

* 75 Chrysene-dl2

76 Pyrene

$ 77 Terphenyl-dl4

78 Butylbenzylphthalate

79 3, 3' -Dichlorobenzidine

80 Benzo (a) Anthracene

81 bis (2-ethylhexyl) Phthalate

82 Chrysene

RT

18.846
18.846
18.846
19.342
19.342
19.473
19.473
19.473
20.016
20.988
20.988
22.357
22.357
22.357
25.515
25.515
26.017
26.017
26.017
22.922
22.922
22.922
23.433
23.43J
23.433
24.776
24.776
24.776
26.033
26.033
26.033
25.995
25.995
25.995
25.995
26.284
26.284
26.284
26.088
26.088
26.088
26.088

RT Window

17.690-20.002
17.690-20.002
17.690-20.002
18.186-20.498
18.186-20 .498
18.316-20.629
18.316-20.629
18.316-20.629
18.860-21.172
19.832-22.145
19.832-22.145
21.201-23.513
21.201-23.513
21.201-23.513
24.359-26.671
24.359-26.671
24.456-27.578
24.456-27.578
24.456-27.578
21.360-24.482
21.360-24.482
21.360-24.482
21.872-24.994
21.872-24.994
21.872-24.994
23.215-26.337
23.215-26.337
23.215-26.337
24.472-27.594
24.472-27.594
24.472-27.594
24.434-27.556
24.434-27.556
24 .434-27 .556
24.434-27.556
24.723-27.845
24.723-27.845
24.723-27.845
24.527-27.649
24.527-27.649
24.527-27.649
24.527-27.649

RF

0.205
0.000
0.000
1.209
0.000
1.109
0.000
0.000
0.488
1.935
0.000
1.183
0.000
0.000
0.054
0.000
2460
0.000
0". 000
1.537
0.000
0.000
1.005
0.000
0.000
1.066
0.000
0.000
0.272
0.000
0.000
1.233
0.000
0.000
0 .000
1.406
0.000
0.000
1.263
0.000
0.000
0,000

Mass

265.80
263 .80
267.80
178.00
176.00
178.00
176 .00
179.00
167.00
149.10
150.10
202.10
101.00
203.00
184.00
92.00
240.00
236.00
120.00
202.10
200.10
203 .10
244.10
122.10
212.10
149.10
91.10

206.00
252.00
254.00
126.00
228.00
229.00
226 .00
114 .10
149.00
167.00
279.00
228.00
226.00
229.00
114.00
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SAVANNAH LABORATORIES

COMPOUND LISTING

: /chem/SM/MSF5970.i/f-b8270-m.m

Compound

* 83 Perylene-dl2

84 Di-n-octylphthalate

85 Benzo (b) f luoranthene

86 Benzo (k) f luoranthene

M 87 Benzo (b, k) f luoranthene
88 Benzo(a)pyrene

89 Indenod, 2, 3-cd)pyrene

90 Dibenzo (a, h) anthracene

91 Benzo (g,h, i)perylene

RT

29.413
29.413
29.413
27.861
27.861
27.861
28.544
28.544
28.544
28.615
28.615
28.615
28.544
29.287
29.287
29.287
32.544
32.544
32.544
32.648
32.648
32.648
33.499
33.499
33 .499

RT Window

27.648-31.178
27.648-31.178
27.648-31.178
26.096-29.626
26.096-29.626
26.096-29.626
26.779-30.309
26.779-30.309
26.779-30.309
26.850-30.380
26.850-30.380
26.850-30.380
0.980-1.020
27.522-31.052
27.522-31.052
27.522-31.052
30.779-34.309
30.779-34.309
30.779-34.309
30.883-34.413
30.883-34.413
30.883-34.413
31.734-35.264
31.734-35.264
31.734-35.264

RF

2305
0.000
0.000
2.440
0.000
0.000
1.320
0.000
0.000
1.173
0.000
0.000
0.000
1.090
0.000
0.000
0.950
0.000
0.000
0.773
0.000
0.000
0.950
0.000
0.000

Mass

264.10
265.00
260.00
149 .10
167.10
43 .10
252.00
253.00
125.00
252.00
253.00
125.00
100.00
252.00
125.00
253.00
276 . 00
138.10
277.00
278.00
139.00
279.00
276 .00
138.00
277.00
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VOLATILE PETROLEUM PRODUCTS AND VOLATILE HYDROCARBONS AS GRO
(MODIFIED 8015B)

1.0 SCOPE AND APPLICATION

1.1 This procedure can be used to identify and quantify volatile petroleum-based solvent mixtures in
aqueous samples, soils and sediments, and waste samples by purge and trap/gas chromatography.
Gasoline is the primary target compounds but other petroleum products can be determined if the
product is provided to the lab. This procedure also contains the procedures for determining and
reporting the concentration of volatile hydrocarbons in the gasoline range, commonly referred to as
GRO(gasoline range organics). BTEX can be measured concurrently if the PUD/FID detector
configuration is used. Example chromatograms are given in the appendix to this SOP.

1.2 t The reporting limit(RL), the method detection limit(MDL), and the accuracy and precision limits are
listed in Section 5 of the Savannah Laboratories' quality assurance plans.

2.0 SUMMARY OF METHOD

2.1 Volatile petroleum products and other volatile materials are purged from the sample matrix by
helium. Aqueous samples are purged at ambient conditions and solids are purged at 40C. The volatile
constituents are trapped on an adsorbent material and thermally desorbed on to a temperature
programmable GC equipped with a flame ionization detector. If aromatics (BTEX) are to be
determined concurrently, the GC is equipped with an FID and photoionizauon detector (FDD). The
identification of a petroleum product is made by comparison of the standard analyzed under the same
conditions versus sample chromatogram on the FID, utilizing pattern recognition techniques.

NOTE: The low level procedure for soils is SW-846 Method 5035. Some agencies and programs
are requiring the use of SW-846 Method 5030 for soil analyses. The procedures for each method
are included in this SOP. The default for low level soils will be 5035.

2.2 This procedure is based on the guidance in SW-846 Method 8015B. It is not the intention of this SOP
to replace the procedures mandated by several state agencies (Tennessee, Florida, California,
Wisconsin, etc.,) although this procedure will produce comparable results.

3.0 SAFETY

3.1 Use good common sense when working in the lab. Do not perform any procedures that you do not
understand or that will put you or others in potentially dangerous situations.

3.2 The analyst should wear a lab coat or apron, eye protecuon(lab glasses or face shield) and gloves
when preparing standards and handling samples. Samples and standards should be handled under a
hood or in a well ventilated area.

3.3 The analyst should be familiar with the Material Safety Data Sheets (MSDS) for each reagent and
standard used in the lab. The MSDS list the potential hazards that each material poses and
information about safe handling of the material.
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4.0 INTERFERNCES

4.1 The patterns produced by samples that have been subjected to the conditions of the environment may
not be the same as the standards. This is generally referred to as "weathering"-the degradation of the
product due to evaporation and/or biological or chemical reactions. A sample with more than one
product may also be difficult to identify due to overlap of the peaks.

4.2 Contamination may occur from diffusion of VOCs into the sample during shipping and storage
Fluorocarbons and methylene chloride may penetrate the Teflon septa of the sample vial. Sampling
and storage areas should be as free from volatile contamination as possible. Trip blanks should be
prepared and analyzed to check for this type of contamination.

4.3 Care must be taken to ensure that the analysis area is also free of aerosols and vapors. Contaminants
in the air can diffuse into samples during preparation and loading. Many spray cleaners, typewriter
cleaners, paints, varnishes, and furniture and carpet cleaners have solvents that may affect the VOC
analysis.

4.4 Contamination by carryover can occur when high level and low level samples are run sequentially.
. Cross contamination can also occur from syringes and purge tubes that are not properly cleaned and

rinsed. Purge tubes should be cleaned with hot, soapy water, rinsed with tap water, and then dried at
105°C until dry. Syringes should be cleaned by rinsing repeatedly with methanol.

4.5 Some care should be taken in the maintenance of the Teflon ferrules and seals used on the purge and
trap concentrators.

5.0 SAMPLE COLLECTION, HANDLING, AND PRESERVATION

5.1 Liquid samples are collected with no headspace in 40mL vials equipped with Teflon-lined caps. The
samples are acidified at the time of collection with about 0. lOmL of concentrated HC1 per 40mL of
sample. The acid prevents the biological degradation of the aromatic compounds and prevents the
dehydrohalogenation of some of the chlorinated alkanes. The sample must be iced or refrigerated at
4C+/- 2C from the time of collection until analysis. The holding time for samples preserved with HC1
is 14 days for all target compounds. The holding time for unpreserved samples is 7 days.

5.2 Soils: Soils are routinely collected in duplicate in Encore samplers. A "bulk" sample is also routinely
collected in a 125-mL jar fitted with Teflon-lined caps. The bulk sample can be used for direct
purging by SW-846 Method 5030 or may be used to prepare the methanol extraction if the
concentration exceeds the working range of the analytical system.

Soils collected in Encore samplers must be analyzed within 48 hours of collection or must be
transferred within 48 hours to a sealed vial containing sodium bisulfate solution to preserve the
sample. The hold time of the preserved sample is 14 days from the date of collection. The procedure
for preparing soil samples is given in Section 9.2.

5.3 High level soil and waste samples are collected in glass containers (usually 125-mL clear glass)
equipped with Teflon-lined caps. Soil samples may also be submitted as core samples contained in
metal or plastic "tubes" or in 40-mL VOA vials. The samples are iced at the time of collection and
stored at 4C+/-2C. The holding time for soil and waste samples is 14 days from date of collection.

NOTE: Samples that are suspected of having very high concentrations of VOC should be segregated
from the "routine" samples and stored in a manner that will minimize sample and laboratory
contamination. See SL-SOP AN70. If possible, keep the field QC in the same storage refrigerator as
the samples.
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6.0 APPARATUS AND MATERIALS

6.1 Gas chromatograph (GC)-temperature programmable equipped with a flame ionization detector (FID)
or flame ionization detector and photoioruzation detector (FED).

6.2 Purge and trap(P/T) system compatible with the GC, consisting of a concentrator and compatible
autosampler.

6.3 Data system or integrator compatible with the GC and P/T device

6.4 Supelco "J" trap for BTEX. This trap is recommended because it does not retain as much methanol
as the traps containing charcoal or silica gel. This is a definite advantage when the FID is used for
identification and quantification of targets

6.5 Recommended Columns and Column configuration-
DB-VRX fused silica capillary column, 60 m X 0.45 mm i.d., 2.5 mm film
DB-624 fused silica capillary column, 60 m X 0.53 mm i.d., 3.0 mm film
DB-Stabilwax fused silica capillary column, 60 m X 0.53 mm i.d., 3.0 mm film

The recommended configuration is connecting two dissimilar columns to the transfer line of the PAT
or injector port with a glass y-splitter. One column is connected to the FID and the other column to
the PID. The Stabiliwax should be connected to the PID if it is used. This column will provide
separation between the xylene isomers and styrene. This configuration provides simultaneous
detection and confirmation of the target compounds.

The GC may also be configured with a single column connected an FID or to a PHD in series with an
FID.

6.6 Gastight microsyringes and syringes, appropriate volumes.

6.7 Solution storage container, glass with Teflon-lined screw caps. The volume of the container should
allow storage of the container with a minimum of headspace.

6.8 Top-loading balance

7.0 REAGENTS

Reagents must be tracked in accordance with SL SOP AN44'Jleagent Traceability.

1. \ Methanol: Burdick and Jackson Purge and Trap Grade Methanol

7.2 Reagent water-lab generated deionized water or deep well water that has been purged with nitrogen.
The purging vessel may be heated to facilitate the removal of VOC from the water.

7.3 Sodium bisulfate-reagent grade. This salt is hydroscopic and should be stored in a dessicator.

7.4 Soil preservation solution- Slowly add, while stirring, 200g of sodium bisulfate to a 1.0-L volumetric
containing about 700mL of reagent water. After the salt has dissolved, dilute to volume with reagent
water, transfer to a storage container, and store the solution in an area free from
VOC-especially water soluble solvents such as acetone.
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8.0 STANDARDS

Calibration and spike solutions are prepared from either certified stock solutions purchased from
vendors or from stock standards prepared from neat materials. Certificates of analysis or punty must
be received with all stock solutions or neat compounds. All preparation steps must be in accordance
with SL SOP AN41 : Standard Material Traceability.

8. 1 Preparation of Calibration Standards

8.1.1 Preparation of Stock Standards from Neat Compounds

The lab should attempt to obtain a certified primary standard or secondary standard before preparing
stock standards from neat materials. SL-SOP AN43: Standard Preparation gives the general
instructions for the preparation of the stock solutions from neat materials.

Neat petroleum products should be used when provided as site specific materials. When preparing
standards of a general nature (i.e. Gasoline), these materials should be purchased from a reputable
standard vendor. Gasoline is available as a certified stock standard from Restek and should be used

.unless a site -specific material is provided. Stock standards of site-specific products should be
prepared from neat materials at a concentration of 2000-5000ug/mL in methanol.

8. 1 .2 Preparation of the Working Standard from Stock Standards

The working standard is prepared from the primary stock standards that are either prepared from neat
compounds or purchased as certified solutions. The working standard contains one or more of the
target compounds at a concentration suitable for preparing the calibration standards, generally 1 00-
200ug/mL. A known volume of the working standard is then added to a known volume of reagent
water to make the calibration standard.

The volume of stock standard needed to prepare a working standard is given by the following
equation:

CsQVs = Cws®V\vs

.. C\vs ® VwsVs = ——————
Cs

where
Cs = concentration of stock standard(ug/mL)
Vs = volume of stock standard needed (mL)
Cws = concentration of the working standard(ug/mL)
Vws = volume of working standard to be prepared (mL)

EXAMPLE
Prepare 1 .OmL of a 25ug/mL working standard from a 2000ug/mL stock standard

_M _
Cs 2000ug/mL

1 2.5uL of the 2000ug/mL stock standard is diluted to 1 .OmL with methanol. The concentration of the
working standard is 25ug/mL.

The standards and standard concentrations listed in Appendix A are recommended for routine use. If
other "recipes" are used, the lab must document the standard preparation procedures in the standard
traceability log.

VG15-Paee4 of 23 ^5L SAVANN*n LABORATORIES1 Ul J I age t Ul i J ^^ ^^ f cNymOHMtHltl. SMWCfS INC



VG15:07.15.98:5

8.1.3 Calibration Standards

A five point calibration curve is prepared and analyzed for gasoline and any site-specific product.
The lowest concentration calibration standard must be at or below the reporting limit and the rest of
the standards will define the working range of the detector.

If multiple products are being analyzed, the curves for all targets are verified by the analysis of the
gasoline mid-level standard. For example, if gasoline and lacolene are being determined, a five point
curves of both products are analyzed initially but only gasoline is analyzed to verify the curve for both
products; that is, if gasoline meets the CCV criteria, lacolene is assumed to meet the criteria.

An example of the preparation of calibration standards are given in Appendix A. EF the lab uses a
different "recipe" to prepare the calibration standards, the recipe must be documneted in either the
traceability log or as a controlled posting.

The lab may use either or both of two compounds for surrogates: a,a,a-trifluorotoluene or
2,5-dibromotoluene. The advantage to using 2,5-dibromotoluene is that it elutes after naphthalene
and will be subjet to less matrix interfemece than a,a,a-TFT. 4-BFB is used as the ISTD.

• The surrogates may be calibrated as part of the gasoline calibration (example in Appendix A) or may
be calibrated separately.

8.2 Matrix Spiking Solutions

Gasoline is utilized as the matrix spiking compound. Prepare a solution at a concentration of
lOOOug/mL. The addition of lOuL of this solution will result in the following concentrations(Ct):

Aqueous:

Ct = ————————————— = 2QQug / L
0.0251

Soils:

~ _ 5QQug/mL®Q.Q10mL _ \QQQug/kg;dw
0.005 kg <E> solids solids

solids = (percent solids)/! 00

9.0 SAMPLE PREPARATION

Composite samples can be prepared using the guidance provided in SL-SOP AN71: Compositing of
Samples.

9.1 Aqueous samples are analyzed directly by purge and trap/GC-MS. No sample preparation is
necessary except to homogenize the sample prior to subsampling. The pH of liquid samples is
checked and recorded prior to analysis to determine if the sample has been properly preserved.
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9.2 Preparation of Soil Samples (5035)

9.2.1 Remove the Encore samples and the bulk sample from the storage area.

9.2.2 Test an aliquot of the bulk sample for the presence of carbonates.

Transfer 5 g of sample from the bulk sample to a 40mL vial..
Add 5ml of the sodium bisulfate solution and shake the vial
If the sample exhibits effervescence, the Encore samples should be preserved as described above
using 5mL of volatile-free water in place of the sodium bisulfate solution and placed in a freezer at -
10C. The analytical hold time for frozen samples is 14 days from collection.
If no effervescence is noted, the Encore samples may be preserved with 5mL soil preservation
solution.

9.2.3 Add a stir bar to a vial and weigh the vial and record its tare weight(or tare the vial and stir bar
weight by pressing the autotare button).

9.2.4 Transfer the sample from the Encore sampler to the tared vial and record the weight of the sample
•log.

If the sample effervesced during the carbonate test (9.2.2), add S.OmL of reagent water and
freeze at -10C. The hold time is 14 days from collection

If not, add S.OmL of the soil preservation solution, seal the vial, and store the sample at 4C until
the time of analysis. The preserved sample must be analyzed within 14 days of collection.

NOTE: A preparation blank is prepared when Encore samples are transferred. The preparation
blank contains the same reagents as the samples-cither 5mL of reagent water or 5mL of soil
preservation solution.

9.2 High Level Soils

Soil samples which contain VOC at levels which exceed the working range of the calibration (5035)
or require the analysis of less than 1 .Og (5030) must be analyzed using the methanol extraction
procedure. Volatile screen data will indicate whether a low or high level analysis is required. If screen
data is not available, historical information or the characteristics of the sample may be used as an aid
in determining the proper analysis level. It is better to err on the conservative side and analyze the
sample by the high level method first to avoid the possible contamination of the entire analytical
system.

9.3.1 Remove the sample from the refrigerator and allow the sample to equilibrate to ambient temperature.

9.3.2 Carefully remove the cap from the sample container. Using a clean glass rod or stainless steel spatula,
mix the sample thoroughly to produce a homogeneous sample If \vater is present on top of the
sample, check with the project manager to determine if the water should be decanted off. Normally,
the water is mixed into the sample.

9.3.3 Weigh out lOg +/-O.lg of the homogenized sample into a 12-mL VOA vial using the top-loading
balance. Avoid getting rocks or leaves into the sub-sample. Record the weight of the sample in the
VOC extraction log or instrument log to the nearest O.lg. Weight two additional 10-g aliquots of the
sample selected as the MS/MSD.

9.3.4 Wastes: Weigh out Ig +/-O.lg of the homogenized sample into a 12-mL VOA vial using the top-
loading balance. Record the weight of the sample in the VOC extraction log or instrument log to the
nearest O.lg.
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9.3.5 Quickly add lOmL of methanol. Add 30uL of the 2000ug/mL surrogate stock solution to each
sample. Cap the vial and shake the vial for 30 seconds

The theoretical concentration of the surrogate in lOg of sample is:

2000w£//wL<8>0.030/nL „.,. ..Ct - ———-————————— = 6000z/g/£g
Q.OlOkg

9.3.6 The method blank is prepared by adding lOmL of methanol to a vial or to vial containing lOg of blank
sand. Add 30uL of the surrogate stock solution (2000ug/mL) to the vial and shake the vial for 30
seconds.

9.3.7 The LCS is prepared by adding lOmL of methanol to a vial or to lOg of blank sand in a vial. Add
30ul of the surrogate stock solution (2000ug/mL) and 200uL of the gasoline stock solution
(2500ug/mL) to the vial and shake the vial for 30 seconds. The MS/MSD is prepared in the same
manner on the duplicate samples.

The theoretical concentration of the LCS/MS in lOg of sample is:

= 2500ig/«£®0.200m£ = 5000Qw

0.010/tg

9.3.8 After the soil/solid portion of the sample has settled out, transfer a portion of the extract to a vial. The
extract must be stored with no headspace at 4C until the time of analysis. Discard the remaining
extract.

9.3.9 A portion of the methanol layer is injected into a 25mL of reagent water. The volume of the aliquot
should not exceed 125uL 5uL of the internal standard mix (150ug/mL) is added to the sample and
purged in the same manner as liquid samples (ambient purge conditions).

10.0 PROCEDURE

10.1 Instrument Conditions

10.1.1 GC Conditions

GC conditions may vary according to the environment and condition of each instrument. The lab must
document the instrument conditions to assure consistent results and to aid in trouble-shooting the
analytical system. Each lab is responsible for assuring that the conditions necessary to achieve
adequate separation and sensitivity of the target analytes are maintained.

10.1.1.1 Example GC temperature programfambient cooling)

Initial column temperature: 35 C for 3 minutes
Column temperature program 1: 20C per minute
Intermediate column temperature: 70C for 4 minutes
Column temperature program 2: 10C per minute
Final column temperature: 200C for 5.25 minutes

10.1.1.2 Column flow: Approximately 5-10mL/minute helium with a make-up of 20-25mL/minute helium.
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10.1.2 Purge and Trap Conditions

The purge and trap conditions listed in this section are for guidance. The lab must document the actual
conditions used. The purge time must be 11 minutes and the desorb time should be at least 2 minutes.
Other parameters may be varied to optimize the detection of the target compounds.

10.1.2.1 "Three ring trap"-charcoal, Tenax, silica gel
Purge Time: 11 minutes
Purge temperature: aqueous-ambient, soils-heated 40C
Desorb time: 4 minutes
Desorb temperature: 180C
Bake time: 8 minutes at 225C
Purge flow: Approximately 20-30mL/minute
Valve temperature: 100C
Transfer line: 100C

10.1.2.2 BTEXTrap
Purge Time: 11 minutes
Purge temperature: aqueous-ambient; soils-heated 40C
Desorb time: 4 minutes
Desorb temperature: 225C
Bake time: 8 minutes at 250C
Purge flow: Approximately 20-30mL/minute
Valve temperature: 100C
Transfer line: 100C

10.1.2.3 VOCARB 3000 trap
Purge Time: 11 minutes
Purge temperature: aqueous-ambient; soils-heated 40C
Desorb time: 4 minutes
Desorb temperature: 225C
Bake time: 8 minutes at 250C
Purge flow: Approximately 20-30mL/minute
Valve temperature: 100C
Transfer line: 100C

10.2 Calibration
The analytical system is calibrated initially by the analysis of a five point curve for gasoline or the site-
specific product. A GRO standard is analyzed daily to set the Retention time windows for the GRO
constituents. The GRO standard may also be used to check the calibration of the BTEX compounds if
these compounds are being measured concurrently with the petroleum products. If the BTEX
compounds are also to be determined using the same analysis, the guidelines in SL SOP VG01 (602
or 8020) or SL SOP VG02 (802IB) must be followed.

Internal or external standard calibration techniques may be employed for the determination of the
concentration of GRO and volatile petroleum products. The internal standard technique is
recommended and included in this SOP.

10.2.1 The initial calibration for identification and quantitation of products will involve the analysis of a five
point calibration for either gasoline or the site-specific product, and single point calibration standards
for the carbon range standard.

10.2.1.1 Prepare the calibration standards using the guidelines listed in Section 8 of this SOP and analyze the
standards using the instrument conditions that are optimized for the analysis. Any required
maintenance should be performed pnor to analysis of the initial calibration.
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10.2. 1 .2 Evaluate the standard chromatograms. Some questions to ask at this point are:

>Is there contamination in the blank? If so, has maintenance been performed on the instrument lately?
Has the septum been changed? Is the column properly seated in the injector and detector ports?

>Did all of the standards inject properly? Are there peaks for each of the standards analyzed? Do the
patterns look normal?

>Are the peaks symmetrical? Is there tailing or fronting?

>Are the areas of the peaks normal for the sensitivity setting being used0

10.2.1.3 Tabulate the total areas for each of the five initial calibration standards (either the gasoline or the
site-specific fuel). Quantitation of sample concentration for the multi-component products is based on
the total area (including baseline integration) of all the peaks in the retention time range defined by the
reference petroleum standard.

10.2.1.4 A calibration curve can be established for each analyte by plotting the concentration (or nanograms
on-column) along the x-axis and the corresponding response along the y-axis. A regression curve is
prepared and evaluated. A curve with a 0.99 or higher correlation coefficient can be used for
quantitation.

NOTE: Linear regression curves must be used for South Carolina DHEC compliance samples. See
pre-project plans and client QAPs for other exceptions to using non-linear curve fitting.

10.2.1.5 Alternatively, calculate the relative response factor (RRF) for each calibration standard using the
following equation:

Aist Cc
where
Ac = total area of the compound or petroleum product
Aist = area of the internal standard
Cist = concentration of the internal standard (ug/L or ug/kg)
Cc = concentration of the target compound or petroleum product (ug/L or ug/kg)

1 0.2. 1 .6 Calculate the average response (or calibration) factor for the five point diesel or site specific product.

RF2 + RF3 + RF< + RFS

10.2.1.7 Calculate the standard deviation of the five calibration levels for each target.

n

Standard Deviation n-1
where
RFi = response factor of the individual calibration level
RRFavg = average response factor
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1 0.2. 1 .8 Calculate the relative standard deviation (% RSD) of the five levels for each target:

standard deviation
%RSD = ———— — ———— ® 100

Kr

If the % RSD is less than 20% for the gasoline or site-specific product, the calibration is considered
linear and the average response factor (or calibration factor) is used for quantitation.

10.2.2 The continuing calibration check standard will be either the mid-level gasoline standard (if multiple
products are being determined) or the mid level site-specific product standard if this single product is
being determined. Choose one of the following to evaluate the calibration check

10.2.2.1 Analyze the mid level gasoline or site-specific product. Tabulate the total area of the target analyte
and calculate the response factor in the same manner as the initial calibration (10.2. 1.4).

Calculate percent difference(%D) of between the initial and continuing calibration response factors:

where
RFmit = average response factor from the initial calibration curve
Rfcom= response factor from the continuing calibration standard

If the percent difference is less than or equal to 1 5%, the calibration curve is verified and the average
response factor is used for quantitation.

If the percent difference is greater than 1 5%, another continuing calibration standard should be
analyzed. Repeated failure may be a sign of instrument or standard degradation. If the continuing
calibration criteria is not met, a new initial calibration must be prepared and analyzed.

10.2.2.2 If the calibration curve option has been chosen, calculate the percent drift (%D) of between the initial
and continuing calibration response based on the true or theoretical concentration of the check
standard:

result - expected
%D = —————— ̂ T —— x 100expected

where
result = concentration or nanograms on-column of the calibration check standard

quanted against the curve
expected = true concentration or nanograms on-column of the calibration check

standard

If the percent drift is less than or equal to 1 5%, the calibration curve is verified and can be used for
quantitation.

If the percent difference is greater than 15%, another continuing calibration standard should be
analyzed. Repeated failure may be a sign of instrument or standard degradation. If the continuing
calibration criteria is not met, a new initial calibration must be prepared and analyzed.
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10.3 Analytical Sequence

Initial Calibration Standards
-5 point gasoline or site specific product
-1 point carbon range standard (GRO)
Method Blank
Sample analvses (up to 12 hours)
Continuing calibration verification-mid point gasoline
- Performed (2> 1 2 hours from last CC V

standard or site-specific product*

Method Blank
Sample analyses (up to 1 2 hours)
Continuing calibration verification-mid point gasoline
- Performed (a). 12 hours from last CCV

standard or site-specific product*

Method Blank
Sample analyses (up to 1 2 hours)

The sequence continues until all samples are analyzed or until the calibration verification standard
fails the acceptance criteria.

*If multiple products are being determined, gasoline may be used to verify the calibration for all
products; if gasoline passes, all of the others are assumed to pass. If only one product is being
determined, that product is used to verify the calibration.

10.3.2 Aqueous Sample Analysis

Take the samples out of the refrigerator and allow them to equilibrate to room temperature.

Invert the sample vial several times to insure a homogenous mixture.

Remove the cap from the sample vial and gently pour the sample into a 25-mL syringe.

Spike the sample with ?f uL of the FsToluene surrogate working standard and then load into a sparge
tube at the purge and trap autosampler through the sample sparge needle/valve assembly.
All samples requiring a spike must also have 10 uL of the gasoline or petroleum product working
standard added to them. This will result in a spike concentration of 200 mg/L.

Adjust the valve to insure that it is in the proper position for purging. Any aqueous dilutions are
performed by adding the appropriate aliquot of the sample to reagent water in a 25 mL syringe to
yield a final volume of 25 mL.

Analyze the sample under the conditions optimized for ambient purge of liquids. (See Section 10.1 for
the recommended instrument conditions).
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10.4. Low Level Soil Samples by Heated Purge and Trap (Method 503 5)

10.4.1 Remove the samples to be analyzed from the refrigerator and allow the sample to come .to ambient
temperature. Inspect the vial for cracks or obvious breaches in the septum.

10.4.2 Load the samples on to the soil purging unit. Standards and QC items must be analyzed under the
same heated purge and trap conditions.

10.5 Low Level Soil Samples by Heated Purge and Trap (Method 5030)

The sealed, tared vial containing the sample is removed from the refrigerator and allowed to
equilibrate to room temperature. The weight of the sample is determined (Section 9.3) and the sample
is loaded on to the soil autosampler. Standards are prepared and analyzed under the same conditions.
Note that the soil autosampler will automatically add reagent water and the internal standards to each
vial.

If a smaller aliquot of sample is required because of the high concentrations of target compounds,
refer to section 9.3.

10.5.1 Remove the samples to be analyzed from the refrigerator and allow the sample to come to ambient
temperature.

10.5.2 Put on a pair of gloves before transferring the sample from the vial to the sparging vessel. The sample
may contain toxic or hazardous chemicals or biologically active components that may cause skin
irritations. Gloves must be worn when handling samples.

10.5.3 Mix the contents of the container by stirring the sample with a spatula or glass rod. The sample must
be homogenized before an aliquot is weighed into the sparging vessel. Weigh 1 g to 5g of the sample
into the sparging vessel. Attach the sparging vessel to the autosampler. Record the weight of sample,
to the nearest 0.1 g, on the analysis log. Do not use less than 1 g of sample for the low level soils.

10.5.4 Remove the plunger from the glass syringe. Attach a syringe valve to the syringe Luer-tip to prevent
reagent water from spilling out of the syringe. Add reagent water to the syringe and adjust the
volume to S.OmL.

10.5.5 Open the syringe valve and inject the internal standard/surrogate (ISSU) mix into the reagent water.
Add the reagent water with the ISSU mix to the sparging vessel.

10.5.6 Attach the heater jacket or other heating device to the sparging vessel and analyze the samples using
the same conditions used for the initial and continuing calibration standards-purge temperature for
low level soils is 40C. Record the sample information on the analysis log.
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10.5.7 Determine the concentration of the samples and QC items. If the concentration of a target compound
is above the highest calibration standard, a smaller sample aliquot is weighed and analyzed. Do not
use less than 1 g of sample for the low level soils. If the concentration of a target compound exceeds
the linear range using a 1-g aliquot of soil, the medium level soil extraction must be used.

10.6 Analysis of Methanol Extracts of Soils/Solids

The methanol extraction is used when the concentration of one or more target compounds exceeds the
linear range of the low level purge technique. Samples are analyzed only after the initial or continuing
calibration criteria has been met, and the method blank criteria has been met. Medium level soil
extracts are quanted using the ambient purge calibration curve. Sample preparation steps are included
in Section 9.

Remove the plunger from the 25-mL syringe and fill the barrel to overflowing with reagent
water(syringe valve in the "red" position).

Replace the plunger, switch the syringe valve to "green", and force any airspace out of the syringe.
Adjust the volume to the syringe volume (5mL)

' Briefly remove the syringe valve and inject the sample extract (maximum of 125uL) and 25uL of the
internal standard (1ST) solution into the syringe.

NOTE: Use the internal standard (1ST) mix when preparing the medium level samples. Recall that the
surrogates have already been added to the sample prior to methanol extraction.

Load the sample on to the purge and trap device and begin the analysis. All pertinent information
concerning the samples must be recorded on the analysis log. The samples must be clearly identified
and traceable to the extraction log. These conditions must be the same as was used for the initial and
continuing calibration standards-ambient purge for aqueous samples.

Determine the concentration of the samples and QC items using the procedures of Section 11. If the
concentration of a sample is above the highest calibration standard, a smaller aliquot of the methanol
extract is reanalyzed.

NOTE: It is possible to dilute the surrogates in the sample extract below the linear range of the
calibration curve. The minimum extract aliquot that can be used to provide a quantifiable result for
the surrogates and matrix spikes is 0.020mL (20uL). It is not probable that the recovery of the
surrogates would be 100%, which is necessary to provide a quantifiable result using a
O.OlOmL(lOuL) aliquot of the extract.
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11.0 DATA ANLAYSIS AND CALCULATIONS

11.1 Qualitative analysis

11.1.1 Identification and quantitation of sample concentration is based on the total area (including baseline
integration) of all the peaks in the retention time range defined by the reference petroleum standard.
The ability to make a positive identification of a specific petroleum product may be inhibited by
sample weathering, multi-product composition, and dissimilarity between the sample and the products
utilized as standards. Weathered samples will tend to display peaks not found in the reference
standard due to compound degradation or may not contain some of the peaks found in the reference
standard. Highly weathered samples may also display an elevated baseline resembling a very broad
peak or "humpogram." The total area contained in this peak should be used in the quantitative
determination if the peak or hump resides within the retention time range of the reference petroleum
product.

11.1.2 If an identification is not possible, additional information may be provided by the analysis of the
straight chain alkane standard. Based on the retention time of the various alkanes, an estimated
hydrocarbon chain length for the major constituents in the sample can be identified. The sample
chromatogram may be quantified against the petroleum standard that most resembles the sample
product and reported with a qualifier such as :

"The peaks in Sample X elute between C6 and CIO and the sample was quantified against the
gasoline standard, which contains peaks in approximately the same carbon range."

11.1.3 The sample must be diluted to point where the peaks are within the linear range of the gasoline or
site-specific product or to a point where the total area is within a factor of five of the total area of the
target products. Diluting the extract into the proper range will aid in the identification and evaluation
of the chromatogram.

11.1.4 If GRO is requested and a state-specific procedure is not specified, the peaks eluting from 2-
methylpentane(C6) and 1,2,4-trimethylbenzene(C9) are summed and quantified against the average
response factor or curve of the gasoline calibration.

11.1.5 If "total hydrocarbons" is requested, GRO is calculated and reported.

11.2 Calculations for Samples-External Standard Technique

11.2.1 Aqueous Samples

If a regression curve is used, the concentration is given:

concentration(ug / L) = concentration(curve) <8> DF
where
DF = dilution factor

If the relative response factor is used, the calculation for samples is :

Axconcentration(ug/L) = ————® DF
RRFavg

where
Ax = area of the target compound being measured
RRFavg = average response factor of the compound being measured
DF = dilution factor
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The reporting limit (RL) for each sample is given:

RL(ug / L) = RLqap ® DF

where
DF = dilution factor. The SL CQAP Table 5 RL(RLqap) assumes a DF of 1.

11.2.2 Soils by Heated PAT

If the regression curve is used, the concentration is given:

5.0g
conc(ug / kg, dw) - Ccurve(ug / kg) (W)(solids)

where
Ccurve = concentration from curve(ug/kg)
W = weight of sample added to the sparging vessel (g)
solids = (percent solids)/! 00)

If the relative response factor is used, the calculation for samples is :

Ax 5 Ogconcentration(ug/kg,dw) =
RRFavg (W)(solids)

where
Ax = area of the target compound being measured
RRFavg = average response factor of the compound being measured
W = weight of sample added to the sparging vessel (g)
solids = (percent solids)/! 00)

The reporting limit (RL) for each sample is given:

5.0g
RL = RLqap (W)(solids)

where
W = weight of sample added to the sparging vessel (g)
solids = (percent solids)/! 00)

The SL CQAP assumes W= 5.0g and solids = 1.

11.2.3 Methanol Extraction Soils and Wastes

If the regression curve is used, the concentration is given:

Veal
concfug, kg, dw) = Ccurvefug / L)

(W)(solids)
where
Veal = volume that calibration curve is based on (0.005L or 0.025L)
W = weight of sample added to the reagent water (g)-defined above(l 1.2 3 1)
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If the relative response factor is used, the calculation for samples is :

Ax ... Veal. _ , .concentration(ug/kg, aw) =
RRFavg (W) (solids)

where
Ax = area of the target compound being measured
RRFavg = average response factor of the compound being measured
Veal = volume that calibration curve is based on (5mL or 25mL)
solids = (percent solids)/! 00)
W = weight of sample added to the reagent water (g)

This weight is determined using the following equation:

Wexl(g)w - * Vea(ml)

Wext = weight of sample extracted (g)
Vf = final volume of the extract (mL)
Vext = volume of extract added to the water (mL)
The reporting limit (RL) for each sample is given:

5.
RL = RLqap (W)(solids)

where
W = weight of sample added to the reagent water (g)
solids = (percent solids)/! 00)

The SL CQAP assumes W= 5.0g and solids = 1.

11.3 The concentration of VOC in the lab control and matrix spike samples is determined as in Section
11.1. The concentration is compared to the theoretical spike concentration and the percent recovery is
calculated.

11.3.1 The theoretical or true value for a spiked sample is calculated using the following equation:

amount of compound added
concentration = ———————————————

volume / weight of sample

For liquid samples, this equation expands to:

Cspike <8> Vspikeconcentrationfug / L) = ———————
Vsample

where
Cspike = concentration of the spiking solution (ug/mL)
Vspike = volume of spiking solution added to the sample (mL)
Vsample = volume of sample spiked (L)
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For soil and solid samples, the equation expands to:

Cspike <8> Vspike
concentration(ug / L) Wsample ® solids

where
Cspike = concentration of the spiking solution (ug/mL)
Vspike = volume of spiking solution added to the sample (mL)
Wsample = weight of sample spiked (kg)
solids = (percent solids)/! 00

12.0 QUALITY ASSURANCE /QUALITY CONTROL

12.1 The analytical batch consists of up to twenty client samples and the associated QC items that are
analyzed together. The matrix spike and LCS frequency is defined in AN02: Analytical Batching.
Note that the method blank for liquid samples and low level soils is clock-specific and that the method
blank for medium level soil samples is batch-specific.

SL-SOP AN02: Analytical Batching describes the procedure for evaluating batch-specific QC. This
criteria is summarized in the attached SOP Summary.

12.2 Initial Demonstration of Capability (IDOC ) to Generate Acceptable Accuracy and Precision

Each analyst must demonstrate competence in the analysis of samples by this procedure. The
minimum criteria for this demonstration is the preparation and analysis of spiked reagent water.
Section 8 of EPA Method 8000B gives the general procedure for the performance of the EDOC.

12.3 Method Detection Limit

The method detection limit is determined in accordance with SL SOP CA90.

13.0 PREVENTIVE MAINTENANCE

Preventive maintenance items will be added at a later date.

14.0 TROUBLE-SHOOTING

Trouble-shooting items will be added at a later time.

15.0 REFERENCES

Test Methods for Evaluating Solid Waste, Third Edition, U.S. EPA Office of Solid Waste and
Emergency Response: Washington, DC. (Final Update III)
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Appendix A
Example Working Level Standards

Gasoline Working Standard
Stock STD

Gasoline
a.a,a-TFT
2,5-dibromotoluene

Stock STD
cone (ug/mL)

2500
2000
2000

Volume of Stock
Std
(uL)
200
12.5
12.5

Final Volume of
Working STD(mL)

1.0

cone of Working
STD
(ug/mL)
500
25
25

Gasoline Range Worldng Standard
Stock STD

GRO

Stock STD
cone (ug/mL)

500-1500

Volume of Stock
STD
(uL)
50

Final Volume of
Working STD (mL)

1.0

cone of Working
STD
(ug/mL)
25-75

Internal Standard/Surrogate(ISSU) Worldng Standard
Stock STD

a,a,a-TFT
2,5-dibromotoluene
4-BFB stock

Stock STD
cone (ug/mL)

2000
2000
2000

Volume of Stock
STD
(uL)
75
75
75

Final Volume of
Working STD (mL)

1.0

cone of Working
STD
(ug/mL)
150
150
150

Internal Standard (1ST) Working Standard
Stock STD

4-BFB stock

Stock STD
cone (ug/mL)

2000

Volume of Stock
STD
(uL)
75

Final Volume of
Working STD (mL)

1.0

cone of Working
STD
(ug/mL)
150
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Appendix A
Example Calibration Standards
GASOLINE CALIBRATION STANDARDS-AQUEOUS
CALSTD

gas-1
gas-2
gas-3
gas-4
gas-5

WORKING
STOCK
conc(ugAnL)
500
500
500
500
500

ul of WORKING
STOCK

2.5
5.0
10
25
50

uLoflST

5
5
5
5
5

VOLUME OF
WATER (mL)

25
25
25
25
25

CAL STD
conc(ug/L)

50
100
200
500
1000

surrogatesare at 2.5,5,10,25, and 50ug/L; ISTD at 30ug/L each level

GASOLINE CALIBRATION STANDARDS-LOW LEVEL SOILS
CALSTD

gas- Is
gas-2s
gas-33
gas-4s
gas-5s

WORKING
STOCK
conc(ug/mL)
500
500
500
500
500

ul of WORKING
STOCK

2.5
5.0
10
25
50

uLoflST

5
5
5
5
5

WEIGHT OF
SOIL (g)

5.0
5.0
5.0
5.0
5.0

CAL STD '
conc(ug/kg)

250
500
1000
2000
5000

surrogatesare at 10,25,50,125, and 250ug/kg; ISTD at 150ug/kg each level.

GRO STANDARD-AQUEOUS
CALSTD

GRO-1

WORKING
STOCK
conc(ug/mL)
25-75

ul of WORKING
STOCK

20

uLoflST

5

VOLUME OF
WATER (mL)

25

CAL STD
conc(ug/L)

20-60

GRO STANDARD-LOW LEVEL SOILS
CALSTD

GRO- Is

WORKING
STOCK
conc(ug/mL)
25-75

ul of WORKING
STOCK

20

uLoflST

5

WEIGHT OF
SOIL (g)

5.0

CAL STD
conc(ug/kg)

100-300

VG15-Page 19 of 23 SAVANNAH LABORATORIES
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Appendix B -QC Summary
8015-PURGEABLES METHOD SUMMARY
The primary target for this procedure is gasoline, which is defined as all peaks eluting between 2-
methylpeniane(C6) and l,2,4-trimethylbenzene(C9). Gasoline will be quantified using the total area of the
peaks eluting in the gasoline range. Other products may be identified and quantified if the calibration criteria is
met. BTEX can be determined concurrently.

HOLD/STORAGE
Container: Aqueous: 40mL vial with Teflon-lined cap, no headspace Soil: Pre-weighed vial 40mL vial; a separate
sample is also collected in a 40mL or 125mL vial for "dilutions", if required.
Preservative: Aqueous: If chlorine is present, add sodium thiosulfate Soils' 5.0ml sodium bisulfate solution, no
preservative in separate soil sample.
Storage: 4C +/-2C from collection to analysis
Hold Time: Aqueous: 14 days if preserved at collection with HC1 to pH<2;7 days if unpreserved. Soils: 14 days

ANALYSIS
Aqueous-ambient P/T; GC with PID/FED
Soils-heated (40C) P/T; GC with PID/FID

ANALYTICAL SEQUENCE
Initial Calibration Standards
-5 point gasoline or site specific product
-1 point carbon range standard (GRO)
Method Blank
Sample analyses (up to 12 hours) •
Continuing calibration verification-mid point gasoline standard or site-specific
- Performed (a). 1 1 hours from last CC V

product*

Method Blank
Sample analyses (up to 1 2 hours)
Continuing calibration verification-mid point gasoline standard or site-specific
- Performed @ 12 hours from last CCV

product*

Method Blank
Sample analyses (up to 1 2 hours)

The sequence continues until all samples are analyzed or until the calibration verification standard
fails the acceptance criteria.

*If multiple products are being determined, gasoline may be used to verify the calibration for all products; if
gasoline passes, all of the others are assumed to pass. If only one product is being determined, that product is
used to verify the calibration.

SURROGATE(S):
a,a,a-Trifluorotoluene- 30ug/L(aqueous); 150ug/kg(soils)

BATCH QC
Method blank
LCS-gasoline at 250ug/L(aqueous); 1250ug/kg(soils)*
MS/MSD- gasoline at 250ug/L(aqueous); 1250ug/kg(soils)*
*(or site specific target at 5-1 OX RL)
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Appendix B QC Summary

QC CHECK FREQUENCY ACEPTANCE
CRITERIA

CORRECTIVE
ACTION

Initial Calibration-
5 point minimum with lowest point at RL

Prior to sample analysis or
when CCV fails

1)RSD of each target
<= 20%; OR
2)plot regression curve

-Evaluate chromatogram and integrations.
Check calculations.
-Reanalyze standard(s)
-Remake and reanalyze standard(s)
-Perform instrument or column maintenance
and reanalyze standards

Continuing calibration verification(CCV)
-midpoint calibration standard

Every 12 hours and at end
of sequence

1) Within method "Q"
table criteria; OR
2) Percent difference or
drift <=15%

-Evaluate chromatogram and integrations.
Check calculations.
-Reanalyze standard(s)
-Remake and reanalyze standard(s)
-Perform instrument or column maintenance
and reanalyze standards

Method blank Prior to analysis of
samples

All targets reported less
than RL in
Table 5 of the SL CQAP

-Evaluate chromatogram and integrations.
Check calculations.
-Reanalyze
- Follow guidance in SL SOP AN02 and Table
13.1 inCQAP
-Perform instrument or column maintenance,
recalibrate, and reanalyze

Lab control sample (LCS)-
subset of targets in SL CQAP

(0r

Per batch
(If MS/MSD cannot be
performed , the LCS must
be performed in duplicate)

Recoveries within SL
CQAP Table 5 limits

-Evaluate chromatogram and integrations.
Check calculations
-Reanalyze
- Follow guidance in SL SOP AN02 and Table
13.1 in CQAP
-Perform instrument or column maintenance,
recalibrate, and reanalyze

ISi

II
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QC CHECK FREQUENCY ACEPTANCE
CRITERIA

CORRECTIVE
ACTION

Matrix spike(MS) and matrix spike duplicate (MSD) Per batch Recoveries within SL
CQAP Table 5 limits

-Evaluate chromatogram and integrations.
Check calculations.
-Reanalyze
- Follow guidance in SL SOP AN02 and Table
13.1 in CQAP
-Perform instrument or column maintenance,
recalibrate, and reanalyze

Surrogates All samples, method
blanks, and QC

Recoveries within SL
CQAP Table 5 limits

-Evaluate chromatogram and integrations.
Check calculations.
-Reanalyze
- Follow guidance in SL SOP AN02 and Table
13.1 in CQAP
-Perform instrument or column maintenance,
recalibrate, and reanalyze

Reporting limit standard
(required for FL DEP)

Daily Detected at reasonable
response

-Evaluate chromatogram and integrations.
Check calculations.
-Reanalyze standard
-Remake and reanalyze standard
-Perform system maintenance and recalibrate

Initiiil demonstration of Capability(inOC)-the analyst
has to perform the IDOC for either of the analogous
600 or 8000 series methods, not both.

Per analyst Within the 600- or 8000-
series method criteria

-Reanalyze QC sample for the targets that
failed to meet the criteria

tfethod detection limit(MDL) See CA90 See CA90 -Evaluate data. Check calculations
-Reanalyze MDL samples

II
i

82

Si
CO
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Appendix C
VG15 EXAMPLE CHROMATOGRAMS

CHROMATOGRAM
A
B
C
D
E
F
G
H

TARGET
gasoline
gasoline
mineral spirits
mineral spirits
lacolene
lacolene
gasoline + mineral spirits
gasoline + mineral spirits

DETECTOR
PID
FID
PID
Fro
pro
Fro
pro
Fro
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Data File: /chem/VC/VCDPIDl.i/2D0304,b/mr04d38.d
Date : 06-IWR-97 08:52:00
Client ID! VCfiSOL 1.5
Sample Info; VGftSOL 1.5~2D0304
Purge Volume: 25.0
Column phase: DB624

Page 10

Instrument: VCDPIDl.i

Operator; VGD
Column diameter: 0.53

/chem/VC/VCDPIDi.i/2D0304.b/mr04d38



Data File: /chem/VG/VGDFlD2.i/2D0304.b/nr04d38.d
Date : 06-HAR-97 08:62:00
Client ID: VCASC/L 1.5
Sample Info: VCASOL 1.5~2D0304

Column phase: DB624

Page 1

Instrument: VC.i

Operator: VGD
Column diameter: 0.53

/chem/VC/VCDFID2.i/2D0304.b/nr04d38.d/nr04d38.HDR

J



Data Fllej /chem/VC/VCDPIDl.l/2D0304.b/nr04d36.d
Date : 06-MAR-97 07:18:00
Client ID:
Sample Info: VHINER-900~2D0304
Purge Volume: 25.0
Column phas«: DB624

Page 1

Instrument: VGDPIDi.i

Operator: VCD
Column diameter: 0.53
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/chem/VC/VCDPIDl.i/2D0304.b/nr04d36.d/mr04d36.HDR
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Data Filrj Xohen/VC/'VCDF ID2. i/2D0304.b/nr04d36.d
Date : 06-MftR-97 07:18:00
Client ID: HIHERAL SPIRITS
Sample Info: VH1MER-900~2D0304

Column phase: DB624

Paje 1

Instrument: VC.i

Operator: VCD
Column diameter: 0.53

/chom/VC/VCDFID2.i/2D0304.b/nr04d36.d/nr04d36.HDR

10 12 14 16
Hin

18 20 22 24 26 28 30 32



Data File: XchenA'C/VGDPIDl. i/2D0218.b/Kbl8dl4.d
Date : 18-FEB-97 21:05:00
Client ID: VCLflC-800
Sample Info: VCLftC-800~2D0218
Purge Volume: 25.0
Column phase; DB624

Paje 7

Instrument: VCDPIDl.i

Operator: UCD
Column diameter: 0.53

/chem/VC/VCDP I Dl . i /2D0218 . b/f b!8d!4 . d/f b!8d!4 . HDR

7.2-
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2.4-
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Hin
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Data File: /chem/VC/VCDFlli2. i/2D0218.b/jbl8dl4.d
Date : 18-FEB-97 21j05:00
Client ID: VGLAC-800
Sample Info: VCLAC-800~2D0218
Purge Volume: 25.0
Column phase: DB624

Page 1

Instrument: VCDFID2.1

Operator: VGD
Column diameter: 0.53

7.2-
7.0-i
6.8-
6.6-i
6.4-i
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/chem/VC/VCDF102.i X2D0218.b/sbl8dl4.d/gb!8d!4.HDR
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Hin
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Data File: /chem/VC/VCDPIIJl. !/2DOJ04.b/mr04d39.d
Date : 06-HAR-97 09:38:00
Client ID: VHI/GS
Sample Info: VHI/CS "2D0304
Purge Volume; 25.0
Column phase: DB624

Page 11

Instrument: VCDPIDl.i

Operator: VCD
Column diameter: 0.53

7.
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6.

6.

5.
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0-
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o-
8:

2-

/chem/VC/VCDPIDl.i/2D0304.b/mr04d39.d/»r04d39.HDR

10 12 14 16
Hin

18 20 22 24 26 28 30



Cat* File: /chen/VC/VCDFID2.i/'200304.b/nr04d39.d
Date ; 06-MAR-97 09:38:00
Client ID; VHI/CS
Sample Info: VMI/GS "2D0304

Column phase: DB624

Pate 1

Instrument: VC.i

Operator: UCD
Column diameter: 0.53

/ch»m/VC/VCDFID2.i/2D0304.b/nr04d39.d/nr04d39.HDR



CHANGE -IN-PROGRESS ATTACHMENT

SOP Document No: VM20:
SOP Description: Volatile Compounds by GC/MS (8260B)

Approval
Signature:_____

Robb"i9? . . /
Title: Corporate QA Manager ' Date: /^-/ 2 *f /

Thei following revisions or additions have been made to the referenced SOP.

Changes or updates to all sections are in bold type.

3.4 The exit vent of the splitless injector must have a carbon trap in-line to collect the
semivolatile compounds that are vented during the injection of the extract. The traps should
be changed a minimum of every three months and disposed of in accordance with SL SOP
CA70: Waste Management.

6.2 Gas chromatograph, compatible with the MS and purge and trap systems. If the GC is
equipped with an injector that is operated in the split mode, the exit vent must have a carbon
trap in-line to collect the volatile compounds that are vented during the transfer from the
purge and trap device. The carbon traps should be changed a minimum of even' three
months.

SOP/OP A/VM/VM20-3
Page 1 of 1
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Approval
Signature:____

K Wayne ——. . _
Title: Corporate QA Manager/ Date: Jc~&i /*?////a

VOLATILE COMPOUNDS BY GC/MS (EPA 8260B)

1.0 SCOPE AND APPLICATION

1.1 This method can be used to determine the concentration of volatile organic compounds (VOC) in water, wastewater,
soils/sediments, wastes, oils, sludges, and solids. The attached quantitation report list the target compounds, an example of
the retention time order of each target compound, the quantitation and confirmation ions of the target compounds, and
internal standard assignments.

1.2 The reporting limit(RL), the method detection limit(MDL), and the accuracy and precision criteria for each target
compound are listed in Section 5 of the current revisions of the Savannah Laboratories' Comprehensive Quality
Assurance Plan and Corporate Quality Assurance Plan..

2.0 SUMMARY OF METHOD

2.1 Volatile organic compounds (VOC) are purged from the sample matrix with helium. The VOC are transferred from the
sample matrix to the vapor phase. The vapor is swept through a sorbent tube where the VOC are trapped. After the
purging is completed, the trap is heated and backflushed with helium to desorb the VOCs onto a GC column. The GC is
temperature-programmed to separate the VOC which are then detected by a mass spectrometer. Qualitative identification
of the target compounds in the sample is based on the retention time and the relative abundance of the characteristic
masses (ions) determined from standards analyzed on the same GC/MS under the same conditions. Quantitative analysis is
performed using the internal standard technique with a single characteristic ion.

2.2 Aqueous samples may be purged at ambient conditions (recommended) or at 40C (optional). Five to twenty-five milliliter
aliquots of the sample may be purged. The calibration standards and the associated QC must be analyzed under the same
conditions and volume.

2.3 Low level (<lmg/kg) soil samples are purged at 40C in a purge and trap instrument designed to add water and internal
standards to the vial without breaking the seal. The sample is stirred during purging to thoroughly mix the soil and water.
The calibration standards are purged under the same conditions. The minimum weight of sample that can be used for
direct purging is 1 g.

2.4 High level soils(> 1 mg/kg) and waste samples are extracted with methanol. A portion of the methanol extract is injected
into reagent water. The methanol extract/reagent water is purged at ambient temperature using the same instrument
conditions and calibration used for aqueous samples.

2.5 This method is based on the guidance in SW-846 Method 8260B.

2.6 Pentachloroethane is calibrated alone because it breaks down readily to form tetrachloroethene. If pentachloroethane is
added to a mixture containing tetrachloroethene, the response of tetrachloroethene is affected. When pentachloroethane is
requested, the following calibration procedure will be used:

1) An RL standard will be analyzed in each analytical clock. This standard will be used to
determine if pentachloroethane is present in the sample.

2) If pentachloroethane is detected in any sample above the RL, a five point curve is prepared and analyzed and the
samples are quantified against the curve. The curve must have a correlation coefficient >=0.99

VM2C-Page 1 of 34
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3.0 SAFETY

3.1 Use good common sense when working in the lab. Do not perform any procedure that you do not understand or that will
put yourself or others in a potentially hazardous situation

3.2 Each chemical compound should be treated as a potential health hazard. Exposure to these chemicals must be reduced to
the lowest level possible. Lab coats, gloves, eye protection, or other equipment should be used. Standards and highly
contaminated samples should be handled in a hood.

3.3 Material Safety Data Sheets (MSDS) are available to the analyst at each lab division. These sheets specif}' the type of
hazard that each chemical poses and the procedures that are used to safely handle these materials

4.0 INTERFERENCES

4.1 VOCs commonly used in the laboratory are potential sources of contamination. Methylene chloride, acetone, Freon-113,
MEK, hexane, toluene, and isopropanol are used in the laboratory and tend to present the most problems.

4.2 The volatiles lab must be kept as free from contamination as possible. Highly contaminated samples must be segregated
from routine samples. Contact with sections of the laboratory where solvents are used should be minimized Refrigerator
blanks should be prepared, stored, and analyzed to evaluate the sample storage areas for possible contamination. Guidance
is provided in SL SOP AN10:Segregation of Low and High Concentration Volatile and Semivolatile Samples.

4.3 Matrix interferences may be overcome by the use of the secondary ions for quantitation. An example of this is the use of
mass 82 for quantitation with chlorobenzene-d5 internal standard when a potential co-eluter, 1,1,1,2-terachloroethane, is a
target compound. One of the mass fragments of 1,1,1,2-tetrachloroethane is mass 117, which is the recommended
quantitation ion for chlorobenzene-d5. The use of the secondary ions should be used for quantitation in such cases when
the lab can clearly demonstrate matrix problems.

4.4 The analysis of highly contaminated samples (>lmg/L or >lmg/kg) can affect succeeding analyses. Carry-over can occur
when low concentration samples are analyzed after high concentration samples. Trap replacement and purging of the
entire purging system may be necessary when carry-over is suspected. Reagent blanks must be analyzed when carryover
is suspected to ensure that the system is free from contamination.

4.5 The Teflon seals of the purge and trap device can absorb and outgas many of the compounds that are included in this
method. These Teflon fittings should be periodically checked for integrity. If contamination of the fittings is suspected, the
fittings may be heated at 105 C for one hour or replaced.

5.0 SAMPLE COLLECTION, HANDLING, AND PRESERVATION

5.1 Liquid samples are collected with no headspace in 40mL vials equipped with Teflon-lined caps. The samples are acidified
at the time of collection with about 0. lOmL of concentrated HC1 per 40mL of sample. The acid prevents the biological
degradation of the aromatic compounds and prevents the dehydrohalogenation of some of the chlorinated alkanes. The
sample must be iced or refrigerated at 4C+/- 2C from the time of collection until analysis. The holding time for samples
preserved with HC1 is 14 days for all target compounds. The holding time for unpreserved samples is 7 days.

5.2 Soils: Soils are routinely collected in duplicate in Encore samplers. A "bulk" sample is also routinely collected in a 125-
mL jar fitted with Teflon-lined caps. The bulk sample can be used for direct purging by SW-846 Method 5030 or may be
used to prepare the methnol extraction if the concentration exceeds the working rrange of the analytical system.

Soils collected in Encore samplers must be analyzed within 48 hours of collection or must be transferred within 48 hours
to a sealed vial containing sodium bisulfate solution to preserve the sample. The hold time of the preserved sample is 14
days from the date of collection. The procedure for preparing soil samples is given in Section 9.2

VM20-Page2of34
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5.3 High level soil and waste samples are collected in glass containers (usually 125-mL clear glass) equipped with Teflon-
lined caps. Soil samples may also be submitted as core samples contained in metal or plastic "tubes" or in 40-mL VOA
vials. The samples are iced at the time of collection and stored at 4C+/-2C. The holding time for soil and waste samples is
14 days from date of collection.

5.4 TCLP leachate samples are collected with no headspace in Tedlar bags or syringe. The leachate samples are acidified at
the time of collection (after the leaching procedure) with about 0. lOmL of concentrated HC1 per 40mL of sample and
stored at 4C +/- 2C from the time leaching is completed until the analysis. The acidified leachate sample must be analyzed
within 14 days of the leaching procedure If the sample is not acidified, the leachate must be analyzed within 7 days of the
leaching procedure.

NOTE: Samples that are suspected of having very high concentrations of VOC should be segregated from the "routine"
samples and stored in a manner that will minimize sample and laboratory contamination. See SL-SOP AN70. If possible,
keep the field QC in the same storage refrigerator as the samples.

6.0 APPARATUS AND MATERIALS

The apparatus and materials listed in this section may vary from lab to lab. The items listed are to give guidance and to
provide a general overview of the equipment employed in this analysis.

6.1 Mass spectrometer: HP5970, HP5971, or HP5972 equipped with a capillary direct interface

6.2 Gas chromatograph: HP5890 or equivalent GC equipped with a molecular jet separator

6.3 Purge and trap device

6.3.1 Tekmar 3000 Liquid Concentrator or equivalent

6.3.2 Autosampler: Tekmar 2016 or equivalent

6.3.3 Purging chamber: sparging vessel with purge tubes appropriate to the matrix and volume or weight of sample used.

6.3.4 Tekmar 3-ring trap, or equivalent, containing charcoal, Tenax, and silica gel. Other traps may be used as long as the target
compounds can be detected at the required quantitation limit.

6.4 Archon soil analyzer for low level soils, compatible with Tekmar purge and trap instruments. The instrument must be
capable of automatically adding water and internal standard to the container while maintaining the septum seal, heating
the sample to 40C, and spinning the stir bar to mix the sample during the purging step.

6.5 Data System compatible with the analytical system

6.6 Microsyringes: lOul, 25ul, 50ul, lOOul, 250ul, 500ul, 2.5mL

6.7 Gaslight syringe: 5mL, 25mL with luerlock tip

6.8 Volumetric flasks: l.OmL, lOmL, lOOmL

6.9 Recommended Columns

6.9.1 Restek 502.2: 60m x 0.53mm ID, 3.0um film

6.9.2 J&W DB-624: 75m x 0.53mm ID, 3.0um film
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7.0 REAGENTS

Reagents must be tracked in accordance with SL SOP AN44:Reagent Traceability.

1. 1 Reagent water-free of volatile contaminants (obtained by purging with inert gas or carbon filtration)

7.2 Methanol-Burdich and Jackson, Purge and Trap grade

7.3 Sodium bisulfate-reagent grade. This salt is hydroscopic and should be stored in a dessicator.

7.4 Soil preservation solution- Slowly add, while stirring, 200g of sodium bisulfate to a 1 .0-L volumetric containing about
700mL of reagent water. After the salt has dissolved, dilute to volume with reagent water, transfer to a storage container,
and store the solution in an area free from VOC-especially water soluble solvents such as acetone.

8.0 STANDARDS

Calibration and spike solutions are prepared from either certified stock solutions purchased from vendors or from stock
standards prepared from neat materials. Certificates of analysis or purity must be received with all stock solutions or neat
compounds. All preparation steps must be in accordance with SL SOP AN41 : Standard Material Traceability.

Preparation of Calibration Standards

Preparation of Stock Standards from Neat Compounds

The lab should attempt to obtain a certified primary standard or secondary standard before preparing stock standards from
neat materials. If primary stock standards must be prepared in-house, the target concentration range is from 2000ug/mL to
lOOOOug/mL. SL-SOP AN43: Standard Preparation gives the general instructions for the preparation of the stock
solutions from neat materials.

8. 1 .2 Preparation of the Working Standard from Stock Standards

The working standard is prepared from the primary stock standards that are either prepared from neat compounds or
purchased as certified solutions. The working standard contains one or more of the target compounds at a concentration
suitable for preparing the calibration standards, generally 10-200ug/mL. A known volume of the working standard .-: uhen
added to a known volume of reagent water to make the calibration standard.

Cs ® Vs = Cws ® Vws

The volume of stock standard needed to prepare a working standard is given by the following equation:

Vs =
Cs

where
Cs = concentration of stock standard(ugAnL)
Vs = volume of stock standard needed (mL)
Cws = concentration of the working standard(ug/mL)
Vws = volume of working standard to be prepared (mL)
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EXAMPLE
Prepare 1 .OmL of a 25ug/mL working standard from a 2000ug/mL stock standard.

rr CwsQVws 25ug.'mL®1.0rnL „„,.. , ,. f rVs = ———— —— = —— - ——————— = 0. 0123mL = 12.5ttL
Cs 2000ug/mL

12.5uL of the 2000ug/mL stock standard is diluted to l.OmL with methanol. The concentration of the working standard is
25ug/mL.

The standards and standard concentrations listed in Table 1 are the suggested for routine use. If other "recipes" are used,
the lab must document the standard preparation procedures in the standard traceability log.

8.1.3 Preparation of the Calibration Standards from the Working Standards

The calibration standards are the standards that are analyzed on the instrument. The calibration standard is made by adding
a known volume of the working standard to a known volume of reagent water. The instrument must be calibrated using a
minimum of five calibration standards. The lowest level standard must be at the reporting limit and the rest of the standards
will define the working range of the analytical system.

8.1.3.1 Add 5. OmL of reagent water to a 5mL glass syringe or 25ml of reagent water to a 25-ml glass syringe.

8. 1 .3.2 Add a known volume of the working standard (the following table or Vws below) to S.OmL or 25ml of reagent water.

CcalQVcalVws = ———————
Cws

where
Ccal = concentration of the calibration standard(ug/L)
Veal = volume of the calibration standard to prepare(L)-0.0050L or 0.0250L
Cws = concentration of the working (secondary) standard(ug/mL)
Vws = volume of the working standard required to prepare the calibration standard(mL)

NOTE: The calibration standards for the Low level soils are prepared using the same procedures as for the 5mL water purge
except that the standards are purged at 40C. The lab has the option of using blank sand in the calibration standards.

The calibration standards listed in Table 1 are the suggested for routine use. If other "recipes" are used, the lab must document
these standard preparation procedures in the standard traceablity log.
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9.0 SAMPLE PREPARATION

Composite samples can be prepared using the guidance provided in SL-SOP AN70.

9.1 Aqueous samples are analyzed directly by purge and trap/GC-MS. No sample preparation is necessary except to homogenize
the sample prior to subsampling. The pH of liquid samples is checked and recorded prior to analysis to determine if the sample
has been properly preserved.

9.2 Preparation of Soil Samples (5035)

9.2.1 Remove the Encore samples and the bulk sample from the storage area

9.2.2 Test an aliquot of the bulk sample for the presence of carbonates.

Transfer 5g of sample from the bulk sample to a 40mL vial..
Add 5ml of the sodium bisulfate solution and shake the vial.
If the sample exhibits effervescence, the Encore samples should be preserved as described above using 5mL of volatile-
free water in place of the sodium bisulfate solution and placed in a freezer at -10C. The analytical hold time for frozen
samples is 14 days from collection.
If no effervescence is noted, the Encore samples may be preserved with 5mL soil preservation solution.

9.2.3 Add a stir bar to a vial and weigh the vial and record its tare weight(or tare the vial and stir bar weight by pressing the
autotare button).

9.2.4 Transfer the sample from the Encore sampler to the tared vial and record the weight of the sample log.

If the sample effervesced during the carbonate test (9.2.2), add S.OmL of reagent water and freeze at -10C.
The hold time is 14 days from collection

If not, add S.OmL of the soil preservation solution, seal the vial, and store the sample at 4C until the time of
analysis. The preserved sample must be analyzed within 14 days of collection.

NOTE: A preparation blank is prepared when Encore samples are transferred. The preparation blank contains the
same reagents as the samples-cither 5mL of reagent water or 5mL of soil preservation solution.

9.3 A methanol extraction is prepared when the concentration of the target compounds (by direct purge) exceeds the
working range of the calibration curve. The bulk sample, collected in the 125-mL sample container, is used to prepare
the methanol extraction. Carry out the preparation quickly to minimize the loss of volatiles.

-Mix the sample with a stainless steel spatula and transfer 5g (+/- 0.5g) to a glass vial.

-Add 4uL of the surrogate spiking solution (2500ug/mL) to the sample and quickly add S.OmL of purge and trap
grade methanol. The theoretical concentration of the surrogates in the sample, assuming a sample weight of S.Og
and 100% percent solids, is calculated:

^ / i i ^x 0.004wL®2500wg/mI ^nnn , , ^Ct(ug kg,dw) = —————————-—— = 2WQug kg,dw
* 0.0050g® solids S S

-Shake the sample for one minute. Allow the solvent to separate from the solids portion of the sample and transfer a 1 -2mL
aliquot of the extract to a storage vial. The vial should be sealed with no headspace. Store the methanol extract at 4C until the
time of analysis. The extract must be analyzed within 14 days of sample collection.
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-For each batch of twenty or fewer samples, prepare a method blank and a lab control standard. Prepare a matrix
spike and matrix spike duplicate at a frequency of 5% of all samples.

The method blank is prepared by adding 4uL of the surrogate spiking solution to 5.0mL of purge and trap grade
methanol. Assume a sample weight of 5.0g. Analyze 125uL of the extract.

The lab control standard is prepared by adding 4uL of the surrogate spiking solution and 4uL of the matrix
spiking solution to S.OmL of purge and trap grade methanol. Assume a sample weight of S.Og. Analyze 125uL of
the extract.

The matrix spikes are prepared by adding 4uL of the surrogate spiking solution (2500ug/mL) and 4uL of the
matrix spiking solution (2500ug/mL) to 5g aliquots of the sample selected for the MS/MSD. Quickly add 5 OmL
of purge and trap grade methanol to each sample and shake for one minute. Analyze 125uL of the extract or a

smaller volume if the VOC concentration is high.

-Add 125uL of the extract (or a smaller volume if the VOC concentration exceeds the linear range of the system with
125uL) to S.OmL of water (or to 25mL if the calibration is based on 25mL). Add the internal standard solution and
analyze the sample using the ambient water calibration.

9.4 Methanol Extraction for Wastes

Carry out the preparation quickly to minimize the loss of volatiles.

9.4.1 Mix the sample with a stainless steel spatula and transfer 1 g (+/- 0.2g) to a glass vial.

9.4.2 Add lOuL of the surrogate spiking solution (2500ug/mL) to the sample and quickly add lOmL of purge and trap
grade methanol. If the sample is completely soluble in the methanol, dilute to a final volume of lOmL The theoretical
concentration of the surrogates in the sample, assuming a sample weight of 1 .Og , is calculated:

„ . ., . Q.010mL®25QQug/mL nennn ,,Ct(ug/kg) = ——————————$—— = 25QOOug kg
O.OOlOg® solids S S

9.4.2 Shake the sample for one minute. Allow the solvent to separate from the solids portion of the sample and transfer a
1 -2mL aliquot of the extract to a storage vial. The vial should be sealed with no headspace. Store the methanol extract at
4C until the time of analysis. The extract must be analyzed within 14 days of sample collection.

For each batch of twenty or fewer samples, prepare a method blank and a lab control standard. Prepare a matrix spike
and matrix spike duplicate at a frequency of 5% of all samples.

The method blank is prepared by adding lOuL of the surrogate spiking solution (2500ug/mL) to lOmL of purge and trap
grade methanol. Assume a sample weight of 1 .Og. Analyze lOOuL of the extract.

The lab control standard is prepared by adding lOuL of the surrogate spiking solution (2500ug/mL) and lOuL of
the matrix spiking solution (2500ug/mL) to S.OmL of purge and trap grade methanol. Assume a sample weight of
S.Og. Analyze 125uL of the extract.

The matrix spikes are prepared by adding lOuL of the surrogate spiking solution (2500ug/mL) and lOuL of the
matrix spiking solution (2500ug/mL) to Ig aliquots of the sample selected for the MS/MSD. Quickly add lOmL of
purge and trap grade methanol to each sample and shake for one minute.
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Add lOOuL of the extract (or a smaller volume) to S.OmL of water (or to 25mL if the calibration is based on 25mL). Add
the internal standard solution and analyze the sample using the ambient water calibration.

NOTE: Waste samples will usually require significant dilution prior to analysis.

10.0 PROCEDURE

The following instrument conditions are recommended The actual conditions may van' due to differences in instrumentation.
The lab must document the instrument conditions in the maintenance log, the data system, or on the analysis log.

10.1 Instrument Conditions

10.1.1 GC Conditions
GC conditions may vary according to the environment and condition of each instrument. The lab must document the instrument
conditions to assure consistent results and to aid in trouble-shooting the analytical system. Each lab is responsible for assuring
that the conditions necessary to achieve adequate separation and sensitivity of the target analytes are maintained.

10.1.1.1 Example GC temperature program(ambient cooling)

Initial column temperature: 35 C for 3 minutes
Column temperature program 1: 20C per minute
Intermediate column temperature: 70C for 4 minutes
Column temperature program 2: 10C per minute
Final column temperature: 200C for 5.25 minutes

10.1.1.2 Column flow: Approximately 5-10mL/minute helium with a make-up of 20-25mL/minute helium. Total flow into the jet
separator should be about 30mI7minute. The vacuum gauge on the jet separator will read about O.STorr.

10.1.1.3 Mass Spectrometer and interface parameters

Jet separator temperature: 240C
Mass spectrometer interface: 240C
Mass spectrometer source temperature: factory set at 300C
range: 35-300amu, with a minimum scan cycle of 1 scan per second

10.1.2 Purge and Trap Conditions
The purge and trap conditions listed in this section are for guidance. The lab must document the actual conditions used. The
purge time must be 11 minutes. Other parameters may be varied to optimize the detection of the target compounds.

10.1.2.1 "Three ring trap"-charcoal, Tenax, silica gel
Purge Time: 11 minutes
Purge temperature: aqueous-ambient; soils-heated 40C
Desorb time: 4 minutes
Desorb temperature: 180C
Bake time: 8 minutes at 225C
Purge flow: Approximately 20-30mL/minute
Valve temperature: 100C
Transfer line: 100C

VM20-PageSof34
SAVANNAH LABORATORIES
t tNVIHONItCHTtl. SWWCB. I«C



VM20:07.15.98:3

10.1.2.1 VOCARB 3000 trap
Purge Time: 11 minutes
Purge temperature: aqueous-ambient; soils-heated 40C
Desorb time: 4 minutes
Desorb temperature: 225C
Bake time: 8 minutes at 250C
Purge flow: Approximately 20-30mL/minute
Valve temperature: 100C
Transfer line: 100C

The purge flow must be balanced for adequate sensitivity of the target compounds If the purge flow is too high, the response
of the gases will be Low and not reproducible. The SPCC criteria for chloromethane may not be achieved if the purge flow
is too high. If the purge flow is too low, the response of the more water soluble targets-ketones. ethers, bromoform-may be
low and the reporting limit may not be achieved on a routine basis.

10.2 Calibration

10.2.1 Fifty nanograms of 4-BFB must be analyzed at the beginning of each 12-hour clock as a check on the "tune" of the mass
spectrometer. Meeting the tuning criteria ensures that the instrument is measuring the proper masses in the proper ratios The
4-BFB analysis takes place under the same instrument conditions as the calibration standards and samples except that a
different temperature program can be used to allow for the timely eluuon of 4-BFB. All other instrument conditions must be
identical-the mass range, scan rate, and multiplier voltage. If the instrument is configured for direct injection, 50ng of 4-BFB
may be injected directly on to the column. If the purge and trap is used to analyze the 4-BFB, the purge and trap conditions
must be the same as for the calibration standards and samples.

10.2.2 Evaluate the 4-BFB peak.

10.2.2.1 The chromatogram should exhibit acceptable baseline behavior and the 4-BFB peak should be symmetrical. A spectrum of
the baseline that shows high abundances of mass 40 (Argon) and mass 44 (carbon dioxide) may indicate a leak or
contaminated carrier gas.

10.2.2.2 The spectrum of the 4-BFB must meet the criteria listed in the attached SOP Summary. Background subtraction must be
straightforward and designed only to eliminate column bleed or instrumental background. Scans +/- 5 scans from the apex can
be evaluated for the 4-PfB criteria. Consecutive scans within this range can be averaged to meet the criteria.

10.2.2.3 The following records must be kept for each 4-BFB analysis that meets the criteria:
- the date, time, and data file of the analysis
- a spectrum of the scan or averaged scans
- a tabulation of the ion abundances of the scan

10.2.2.4 The 4-BFB analysis should be evaluated as to the relative size of the 4-BFB peak under the m/z 95 profile. A benchmark area
window should be established for each instrument. Response outside of this window suggests instrumental problems such as
a poor purge, clogged jet separator, leak in the Tekmar purging device, reduced or elevated detector sensitivity, improper
electron multiplier voltage selection, wrong rune method or tune file selected for this analysis, PFTB A valve left open , or other
anomalies.

10.2.2.5 If the 4-BFB fails to meet the acceptance criteria, the instrument may require tuning (manually or automatically with PFTBA).
Depending on the nature of the results from the 4-BFB analysis, other corrective measures may include remaking the 4-BFB
standard and/or cleaning the mass spectrometer source.
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10.2.3 After the 4-BFB criteria has been met, the initial calibration standards are analyzed

10.2.3.1 Prepare the initial calibration standards. The lab must document the "recipe" used to prepare the calibration standards. An
example of a standard preparation is given in Section 8.

10.2.3.1.1 Remove the plunger from the syringe and fill the barrel to overflowing with reagent water (syringe valve in the
"red" position).

10.2.3.1.2 Replace the plunger, switch the syringe valve to "green", and force any airspace out of the synnge. Adjust the volume
to the syringe volume(5mL or 25mL)

10.2.3.1.3 Briefly remove the syringe valve and inject the standards and internal standards into the synnge.

NOTE: Use the internal standard (1ST) mix when preparing the calibration standards for analysis. The surrogates are already
included in the standard mixes.

10.2.3.2 Load the standard(s) onto the purge and trap device and begin the analysis. All pertinent information concerning the standards
must be recorded on the analysis log. The standards must be clearly identified and traceable to the preparation steps.

NOTE: The standards for low level soil samples are prepared in the same manner as the 5mL standards. The standards for
the low level soils are purged at 40C. The lab has the option of using blank sand or soil in the calibration standards and the
blank in the low level soil analysis.

10.2.3.3 After the acquisition has taken place, evaluate the calibration standards to ensure that each target compound, surrogate, and
internal standard has been correctly identified. The analyst must be careful to complete this step before proceeding.

10.2.3.4 After each target compound, surrogate, and internal standard has been correctly identified, the relative response factor for each
target compound and surrogate is calculated using the data system or using a PC spreadsheet as follows:

RRF = (Ax)(Cis)
(Ais)(Cx)

where
Ax = area of the characteristic ion for the compound being measured
Ais = area of the characteristic ion for the internal standard associated with the compound being measured (see the attached
quantitation report for a list of the compounds that are associated with the various internal standards)
Cx = concentration or mass on-column of the target compound being measured (ug/L or ug/kg OR ng or ug on-column)
Cis = concentration or mass on-column of the internal standard (ug/L or ug/kg OR ng or ug on-column)

10.2.3.5 The average relative response factor (RRFavg) is calculated for each target compound and each surrogate compound:

n__ RRFJ+RRF2 + ....RRFavg =
n

where n = number of calibration levels
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10.2.3.6 Calculate the standard deviation (SD) for the target compounds and surrogates at all calibration levels:

(RFi-RFavg/

n-1

where
Rfi = response factor of a target compound in the individual calibration level
Rfavg = average response factor
n= number of calibration levels

10.2.3.7 Calculate the relative standard deviation (% RSD) of the calibration levels for each target:

%RSD = RRFavg

10.2.3.8 The results of the initial calibration are evaluated against the Calibration Check Compound(CCC) criteria and the System
Performance Check Compound (SPCC) criteria. The CCC and SPCC criteria are listed below. The CCC and SPCC criteria
must be met before samples can be analyzed.

Calibration Check Compounds - CCC Vinyl chloride, 1,1-dichloroethene, chloroform,
1 ,2-dichloropropane, toluene, ethylbenzene

Initial Calibration

Less than 30% RSD

Continuing Calibration

<20% difference from initial calibration

System Performance Check Compounds-SPCC

SPCC

Chloromethane

1 , 1 -Dichloroethane

Chlorobenzene

Bromoform

1 ,1 ,2,2-Tetrachloroethane

5g/5mL
minimum RRF

0.10

0.10

0.30

>0.10

0.30

25mL
minimum RRF

0.10

0.10

0.10

>0.10

0.10

NOTE: The CCC and SPCC criteria must be met even if the calibration curve option is used for quantitation.
If the CCC and SPCC criteria do not pass, a new calibration curve must be prepared and analyzed.

The results for all target compounds are evaluated for linearity. If the %RSD is less than 15%, the calibration curve is assumed
linear through the origin and the average response factor can be used for quantitation. If the average response factor for the
target exceeds 15% (including any CCC), the analyst must use the calibration curve option.

NOTE: The lab has the option of using a calibrauon curve for all analytes. This is the recommended course of acuon-especially
for data systems that cannot automatically calculate the relative response factors
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10.2.4 The results can be used to plot a calibration curve of response ratios-Ax/Ais is plotted on the y-axis; Cx/Cis is plotted on the
x-axis where

Ax= area of the characteristic ion for the compound being measured
Ais = area of the characteristic ion for the internal standard associated with the compound being measured (See attached
quantitation report for a list of the compounds that are associated with the correct internal standard)
Cx = concentration or mass on-column of the target compound being measured (ug/L or ug/kg OR ng or ug)
Cis = concentration of the internal standard (ug/L or ug/kg OR ng or ug)

A regression curve may be used to define the concentration/response relationship If the correlation coefficient of the
regression curve is greater than 0.99, the curve can be used to quantify samples. The analyst must ensure that the type of
regression curve selected accurately defines the concentration/response relationship over the entire calibration range.

NOTE: Linear regression curves must be used for South Carolina DHEC compliance samples. See pre-project plans and
client QAPs for other exceptions to using non-linear curve fitting.

10.2.5 After the calibration criteria has been met, the method blank is analyzed. S.OmL or 25mL of reagent water is spiked with the
internal standard/surrogate and analyzed. The concentrations of the target compounds in the method blank are calculated and
the results are compared to the reporting limits (RL) in Table 5 of the SL CQAP or other specified QAP.

10.2.5.1 If the concentrations of all target compounds are below the RL, analysis of client samples can take place Note that all target
compounds must meet the criteria.

10.2.5.2 If the concentration of any target compound is above the RL in Table 5 of the SL CQAP, the method blank must be reanalyzed
The analytical system must be demonstrated to be free from contamination before the analysis of samples can take place.

If the method blank repeatedly fails to meet the criteria, contact the immediate supervisor to determine the cause of the problem
and to determine a course of action. This action may include re-cleaning the sparging tubes (with soap, hot water, and
methanol), purging the effected autosampler ports with heated methanol, flushing the purge and trap ALS concentrator with
methanol, replacing the trap, changing the transfer line, and changing the column. A method blank is then analyzed after taking
the corrective action to demonstrate that the contamination has been eliminated. Once the system is determined to be free from
contamination, sample analysis may begin. Method blanks may be required after the analysis of samples that contain very high
levels of VOC.

10.3 Continuing Calibration Verification

10.3.1 At the beginning of each 12-hourclock, the tune of the instrument must be checked by the analysis of 50ng of 4-BFB. This
criteria must be met before the analysis of the calibration check standards can take place.

10.3.2 After the tune criteria has been met, a continuing calibration check standard(s) is analyzed. The continuing calibration standard
should be a nominal concentration of 50ug/L-kg for 5ml/5g and 1 Oug/L for 25mL with ketones and poor purgeables at higher
concentrations. The CCC and SPCC criteria must be met before the analysis of the method blank can take place. The percent
difference (%D) is calculated as follows:

w - *"*•*-
RRFavg

where
RRFavg = average response factor from initial calibration
RRFccv = response factor from the check (12-hour) standard-calibration verification
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The percent drift (%Drift) may also be used to evaluate the change/deviation of the curve:

a
where
Ci = Calibration Check Compound standard concentration
Cccv = measured concentration using the selected quantitation method

NOTE: The CCC and SPCC criteria must be met even if the calibration curve option is used for quantitation. If this
criteria is not met, corrective action must be taken. The corrective action may include reanalysis of the calibration check
standard or preparation of a new secondary stock standard and reanalysis of the calibration check standard. If subsequent
analysis of the standard is still out of criteria, a new initial calibration curve must be analyzed.

10.3.4 The calibration standard must also be evaluated for internal standard retention time and area.

10.3.4. 1 If the retention time of any internal standard changes by more than 30 seconds from the last 1 2-hour calibration check, the
analytical system must be inspected for problems and corrective action instituted.

10.3.4.2 If the extracted ion current profile (EICP) area for any of the internal standards changes by more than a factor of two (-50%
to +100%) from the last calibration check standard, the analytical system must be inspected for problems and corrective action
instituted.

10.3.5 After the continuing calibration criteria has been met, the method blank is analyzed. S.OmL or 25mL of reagent water is spiked
with the internal standard/surrogate and analyzed. The concentrations of the target compounds in the method blank are
calculated and the results are compared to the reporting limits (RL) in Table 5 of the SL CQAP.

10.3.5. 1 If the concentrations of all target compounds are below the RL, analysis of client samples can take place. Note that all target
compound must meet the criteria.

10.3.5.2 If the concentration of any target compound is above the RL in Table 5 of the SL CQAP, the method blank must be reanalyzed.
The analytical system must be demonstrated to be free from contamination before the analysis of client samples can take place.
Refer to Section 10.2.5.2 for suggested corrective action.

10.4 Sample Analysis

10.4. 1 Aqueous Samples-5ml or 25mL sample
This method allows the use of either a 5mL sample volume or a 25ml sample volume The analyst must use the same volume
as was used for the calibration standards-if a 5mL sample is used, it must be quanted off of the 5mL calibration curve; if a 25ml
sample is used, it must be quanted off of the 25mL calibration curve. Samples are analyzed only after the 4-BFB criteria, the
initial or continuing calibration criteria has been met, and the method blank criteria has been met.
See the SOP Summary for the analytical sequence.
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10.4.1.1 Remove the samples to be analyzed from the refrigerator and allow the samples to come to ambient temperature.

10.4.1.2 Put on a pair of gloves before transferring the sample from the vial to the syringe. The sample is most likely preserved with
acid or may contain toxic or hazardous chemicals or biologically active components that may cause skin irritations. Gloves
must be worn when handling samples.

10.4.1.3 Mix the contents of the vial by inverting the vial several times. Check to see if there are air bubbles present in the sample. If
air bubbles are present, use another vial if available. Make a note on the analysis log if the sample used contained bubbles and
notify the supervisor and/or the project manager.

10.4.1.4 Remove the plunger from the glass syringe. Attach a syringe valve to the syringe Luer-up to prevent sample from spilling out
of the syringe when sample is added.

10.4.1.5 Open the vial of the well mixed sample and gently pour the sample into the syringe barrel. The sample should fill the barrel
of the syringe and overflow to allow trapped air bubbles to escape.

10.4.1.6 Replace the plunger into the syringe barrel. Try not to let air bubbles get into the barrel. If air bubbles are present, rum the
syringe up, open the syringe valve, and expel the air while adjusting the volume to S.OmL or 25mL. If no air bubbles were
trapped, adjust the syringe to volume.

NOTE: For TCLP leachate samples, use 1.25mL of sample (1:4 dilution).

10.4.1.7 Open the syringe valve and inject the internal standard/surrogate (ISSU) mix into the sample.

10.4.1.8 Transfer the sample from the syringe to the purge and trap device. Record all of the sample identification information on the
analysis log. Check the pH of the sample with pH paper and record the pH on the instrument log or other appropriate log.

10.4.1.9 Analyze the samples using the purge and trap and GC/MS conditions used for the initial and continuing calibration standards.

10.4.1.10 Determine the concentration of the samples and QC items. If the concentration of a sample is above the highest
calibration standard, the sample must be diluted and reanalyzed.

10.4.1.10.1 A dilution is made when a volume of the sample is mixed with the reagent water to a final volume of S.OmL or 25ml,
depending on which curve is being used. The dilution reduces the concentration of the original sample to bring the
concentration into the working range of the calibration curve.

10.4.1.10.2 The dilution factor is calculated by dividing the volume of sample into the volume used for the calibration
curve.

final volume of dilution(mL)
Dr — ———————————————————

volume of sample used(mL)

For example, if l.OmL of sample is diluted to final volume of S.OmL, the dilution factor is 5. (5.0/1.0 = 5). If 1 .OmL of sample
is diluted to a final volume of 25mL, the dilution factor is 25 (25/1=25).
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The following table gives some dilution factors:

Volume of Sample
(mL)

5.0

2.5

1.0

0.5

0.10

25.0

5.0

2.5

1.0

0.50

0.10

Volume of Reagent Water
(mL)

0

2.5

4.0

4.5

4.9

0

20.0

22.5

24.0

24.5

24.9

Final Volume
(mL)

5.0

5.0

5.0

5.0

5.0

25.0

25.0

25.0

25.0

25.0

25.0

Dilution
factor

1

2

5

10

50

1

5

10

25

50

250
NOTE: The same volume of internal standard/surrogate mix (ISSU) is added to the dilution as was added to the undiluted
sample.

10.4.2 Low Level Soil Samples by Heated Purge and Trap (Method 5030)

This method allows the use of 1 g to 5 g aliquot of the subsample. The well mixed soil sample is combined with 5mL of water
containing the internal standard and surrogates in a soil sparging vessel. The sample is purged at 40C. The working calibration
range of the low level procedure is nominally 5ug/kg to lOOOug/kg. Samples are analyzed only after the 4-BFB criteria, the
initial or continuing calibration criteria has been met, and the method blank criteria has been met

10.4.2.1 Remove the samples to be analyzed from the refrigerator and allow the sample to come to ambient temperature.

10.4.2.2 Put on a pair of gloves before transferring the sample from the vial to the sparging vessel. The sample may contain toxic or
hazardous chemicals or biologically active components that may cause skin irritations. Gloves must be worn when handling
samples,

10.4.2.3 Mix the contents of the container by stirring the sample with a spatula. The sample must be homogenized before an aliquot
is weighed into the sparging vessel. Weigh 1 g to 5g of the sample into the sparging vessel. Attach the sparging vessel to the
autosampler. Record the weight of sample, to the nearest 0.1 g, on the analysis log. Do not use less than 1 g of sample for the
low level soils.

10.4.2.4 Remove the plunger from the glass syringe. Attach a syringe valve to the syringe Luer-tip 10 prevent reagent water from spilling
out of the syringe. Add reagent water to the syringe and adjust the volume to S.OmL.

10.4.2.5 Open the syringe valve and inject the internal standard/surrogate (ISSU) mix into the reagent water. Add the reagent water
with the ISSU mix to the sparging vessel.

10.4.2.6 Attach the heater jacket or other heating device to the sparging vessel and analyze the samples using the same conditions used
for the initial and continuing calibration standards-purge temperature for low level soils is 40C. Record the sample information
on the analysis log.
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10.4.2.7 Determine the concentration of the samples and QC items. If the concentration of a target compound is above the highest
calibration standard, a smaller sample aliquot is weighed and analyzed. Do not use less than 1 g of sample for the low level
soils. If the concentration of a target compound exceeds the linear range using a 1-g aliquot of soil, the medium level soil
extraction must be used.

Sample Size

5.0g

l.Og

MeOH extractions

5gto lOmL-
0.1 OmL of extract

5gto lOmL-
O.OSOmL of extract

5gto lOmL-
0.025mL of extract

5gto lOmL-
0.01 OmL of extract

Nominal low range for
concentration*

5ug/kg

25ug/kg

500ug/kg

lOOOug/kg

2000ug/kg

5000ug/kg

Nominal High range for
concentration*

200ug/kg

lOOOug/kg

20000ug/kg

40000ug/kg

80000ug/kg

200000ug/kg

* the nominal concentration is based on a 25ng on-column quantitation. Compounds with higher quantitation limits will be
proportionally higher.

1 0.4.3 Low Level Soil Samples by Heated Purge and Trap (Method 5035)

10.4.3. 1 Remove the samples to be analyzed from the refrigerator and allow the sample to come to ambient temperature. Inspect the
vial for cracks or obvious breaches in the septum.

1 0.4.3.2 Weigh the sample on a top-loading balance and record the weight in the sample logbook. Calculate the weight of sample by
subtracting the tare weight of the container from the weight of the sample and container:

where
W2 = weight of container, sample, stir bar, and preservative(g)
Wl = tare weight of the container, stir bar, and preservative(g)

Be sure to account for the weight of extraneous materials affixed to the container.

10.4.3.3 Load the samples on to the soil purging unit. Standards and QC items must be analyzed under the same heated purge and trap
conditions.

VM20-Page 16 of 34
SAVANNAH LABORATORIES
t tNrmONIHHTAI. SCKVICIS INC



VM20:07.15.98:3

10.5.3 Analysis of Methanol Extracts of Soils and Wastes

The methanol extraction is used when the concentration of one or more target compounds exceeds the linear range of the low
level purge technique (>1000ug/kg). Samples are analyzed only after the 4-BFB criteria, the initial or continuing calibration
cnteria has been met, and the method blank criteria has been met. Medium level soil extracts are quanted using the ambient
purge calibration curve. Sample preparation steps are included in Section 9.

10.5.3.1 Remove the plunger from the 5.0-mL syringe and fill the barrel to overflowing with reagent water(synnge valve in the "red"
position).

10.5.3.2 Replace the plunger, switch the syringe valve to "green", and force any airspace out of the syringe. Adjust the volume to the
syringe volume(5mL)

10.5.3.3 Briefly remove the syringe valve and inject the sample extract( maximum of lOOuL) and 5uL of the internal standard (1ST)
solution into the syringe.

NOTE: Use the internal standard(IST) mix when preparing the medium level samples. Recall that the surrogates have already
been added to the sample prior to methanol extraction.

10.5.3.4 Load the sample on to the purge and trap device and begin the analysis. All pertinent information concerning the samples must
be recorded on the analysis log. The samples must be clearly identified and traceable to the extraction log. These conditions
must be the same as was used for the initial and continuing calibration standards-ambient purge for aqueous samples.

10.5.3.5 Determine the concentration of the samples and QC items using the procedures of Section 11. If the concentration of a sample
is above the highest calibration standard, a smaller aliquot of the methanol extract is reanalyzed.

NOTE: It is possible to dilute the surrogates in the sample extract below the linear range of the calibration curve. The
minimum extract aliquot that can be used to provide a quantifiable result for the surrogates and matrix spikes is 0.020mL
(20uL). It is not probable that the recovery of the surrogates would be 100%, which is necessary to provide a quantifiable
result using a O.OlOmL(lOuL) aliquot of the extract.

mL Methanol Extract-5g to lOmL MeOH

0.100

0.050

0.020

0.010

0.0050

Surrogates- theoretical ng on-column

250

125

50

25-quantitation limit

12. 5 -below the quantitation limit
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11.0 DATA ANALYSIS/CALCULATIONS

11.1 Qualitative Analysis

11.1.1 Target Compounds

A target compound is identified by the visual comparison of the sample mass spectrum with the mass spectrum of the target
compound from the daily calibration standard or a reference spectrum of the target compound stored in a library generated on
the same instrument or a standard spectral library such as the NIST/NBS.

11.1.1.1 Two criteria must be met in order to positively identiry a compound.

1) elution of the sample component within +/-0.06 RRT (relative retention time) units of the daily standard containing that
compound.

retention time of the target compound
KK1 — •

retention time of the associated internal standard

2) correspondence of the target compound spectrum and the standard component mass spectrum

11.1.1.2 All ions present in the standard component mass spectrum at a relative intensity greater than 10% (most abundant ion = 100%)
should be present in the sample component mass spectrum. Other ions may be present in the sample component. Coelution
of a non-target compound with a target compound will make the identification of the target compound more difficult. These
ions due to the non-target compound should be subtracted from the sample component spectrum as part of the background
to account for the discrepancy between the sample spectrum and the standard spectrum.

11.1.1.3 The relative intensities of the ions present in the sample component spectrum should agree within +/- 30% of the relative
intensities of the ions in the standard reference spectrum. For example, an ion with an abundance of 50% in the reference
spectrum should have a corresponding abundance between 20% and 80% in the sample component spectrum.

11.1.1.4 If the above criteria are not met exactly, the analyst should seek help from a senior analyst or supervisor. If there is sufficient
evidence to support the identification of the component, then the component is identified, quantified, and reported.

11.1.2 Tentatively Identified Compounds

For samples containing components not associated with the calibration standards, a library search on a reference library, such
as the NIST/NBS, may be conducted in order to identify the non-target compounds. Only after visual comparison between the
sample spectra and the library-generated reference spectra will the mass spectral analyst assign tentative identification.
Tentative identifications of non-targets will be made only by analysts having completed the training specified in the training
schedule.

11.1.2.1 Relative intensities of the major ions (masses) in the reference spectra (ions >10% of the most abundant ion) should be present
in the sample spectrum.

11.1.2.2 The relative intensities of the major ions should agree within +/-30%.

11.1.2.3 Molecular ions present in the spectrum should be present in the sample spectrum.

11.1.2.4 Ions present in the sample spectrum but not in the reference spectrum should be reviewed for possible subtraction from the
sample spectrum because of over-lapping or co-eluting peaks.

11.1.2.5 Ions present in the reference spectrum but not in the sample spectrum should be reviewed for possible subtraction from the
sample spectrum because of coeluting peaks.
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11.1.2.6 If, in the opinion of the analyst, there is enough evidence to support the tentative identification of a compound even though the
above criteria is not met exactly, the peak may be considered tentatively identified. The analyst should consult other analysts
or the mass spectral interpretation specialist if there are any questions concerning an interpretation of spectra.

11.1.2.7 The estimated concentration of the tentatively identified compound (TIC) is calculated using the total ion area of the tentatively
identified peak and total ion area of the nearest internal standard that has no interferences. The calculation is

Aqueous
CisTIC(ug/L) = 0 AREAtic ® DF

AREA is
where
Cis = concentration of the internal standard, ug/L
AREAis = total ion peak area of the internal standard
AREAtic= total ion peak area of the TIC
DF = dilution factor

Soils by Heated P/T

Cis 5 OPTIC (ug/kg,dw) = ® AREAtic®- 8

AREAis (W)(solids)
where
Cis = concentration of the internal standard, ug/kg
AREAis = total ion peak area of the internal standard
AREAtic= total ion peak area of the TIC
W = weight of sample analyzed, g
solids = decimal equivalent of percent solids

Soils by Methanol Extraction

Cis VealTIC (ug/kg, dw) = ® AREA tic®—————5 AREAis (W)(solids)

where
Cis = concentration of the internal standard, ug/kg
AREAis = total ion peak area of the internal standard
AREAtic= total ion peak area of the TIC
Veal = volume that calibration curve is based on (5mL or 25mL)
solids = decimal equivalent of the percent solids(percent solids/100)
W = weight of sample added to the reagent water (g)

This weight is determined using the following equation:

W =
Vf(mL)

where
Wext = weight of sample extracted (g)
Vf = final volume of the extract (mL)
Vext = volume of extract added to the water (mL)
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1 1 .2 Calculations for Samples-Internal Standard Technique

11.2.1 Aqueous Samples

1 1 .2. 1 . 1 If the relative response factor is used, the calculation for samples is :

concentration(ug/L) = Ax Cis
Ais RRFavg

where
Ax = area of the characteristic ion of the compound being measured
Ais = area of the characteristic ion of the internal standard
Cis = concentration of the internal standard (ug/L)
RRFavg = average response factor of the compound being measured
DF = dilution factor

1 1 .2. 1 .2 If a regression curve is used, the concentration is given:

®DF

concentration(ug/L) = concentration(curve) i

where
DF = dilution factor

11.2.1.3 The reporting limit (RL) for each sample is given:

RL(ug/L) = RLqap®DF

where
DF = dilution factor. The SL CQAP Table 5 RL(RLqap) assumes a DF of 1 .

11.2.2 Soils by Heated P/T

1 1 .2.2. 1 If the relative response factor is used, the calculation for samples is :

concentration(ug/'kg,dw) ' °
Ais RRFavg (W)(solids)

where
Ax = area of the characteristic ion of the compound being measured
Ais = area of the characteristic ion of the internal standard
Cis = concentration of the internal standard (ug/kg)
RRFavg = average response factor of the compound being measured
W = weight of sample added to the sparging vessel (g)
solids = (percent solids)/! 00)
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11.2.2.2 If the regression curve is used, the concentration is given:

5.0gconcfugttg.dw) = Ccurve(ng/kg) 0

where
Ccurve = concentration from curve(ug/kg)
W = weight of sample added to the sparging vessel (g)
solids = (percent solids)/! 00)

11.2.2.3 The reporting limit (RL) for each sample is given:

5.0g

(W)(solids)

RL = RLqap®
(W)(solids)

where
W = weight of sample added to the sparging vessel (g)
solids = (percent solids)/! 00)

The SL CQAP assumes W= 5.0g and solids = 1.

11.2.3 Methanol Extraction Soils and Wastes

11.2.3.1 If the relative response factor is used, the calculation for samples is :

. / /i j. , dx _ Cis _ Vealconcentration(ug/kg, d\v) = —— 0 ———— 0 •
Ais RRFavg (W)(solids)

where
Ax = area of the characteristic ion of the compound being measured
Ais = area of the characteristic ion of the internal standard
Cis= concentration of the internal standard (ug/L)
RRFavg = average response factor of the compound being measured
Veal = volume that calibration curve is based on (5mL or 25mL)
solids = (percent solids)/! 00)
W = weight of sample added to the reagent water (g)

This weight is determined using the following equation:

W = ®Vext(mL)
Vf(mL)

Wext = weight of sample extracted (g)
Vf = final volume of the extract (mL)
Vext = volume of extract added to the water (mL)
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11.2.3.2 If the regression curve is used, the concentration is given:

Vealconc(ug,kg,dw) = Ccurve(ug<L)<
(W)(solids)

where
Veal = volume that calibration curve is based on (0.005L or 0.025L)
W = weight of sample added to the reagent water (g)-definedabove(l 1.2. 3.1)

11.2.3.3 The reporting limit (RL) for each sample is given:

RL = RLqap®
(W)(solids)

where
W = weight of sample added to the reagent water (g)
solids = (percent solids)/! 00)

The SL CQAP assumes W= 5.0g and solids = 1.

12.0 QUALITY ASSURANCE /QUALITY CONTROL

1 2. 1 The analytical batch consists of up to twenty client samples and the associated QC items that are analyzed together. The matrix
spike and LCS frequency is defined in AN02: Analytical Batching. Note that the method blank for liquid samples and low
level soils is clock-specific and that the method blank for medium level soil samples is batch-specific.

SL-SOP AN02: Analytical Batching describes the procedure for evaluating batch-specific QC. This criteria is summarized
in the attached 8260 SOP Summary.

SL SOP AN02 also contains the calculations for accuracy and presicion and the calculations for the theoretical ooncentraJiaB
of surrogates, lab spikes, and matrix spikes.

12.2 Initial Demonstration of Capability ( IDOC ) to Generate Acceptable Accuracy and Precision

Each analyst must demonstrate competence in the analysis of samples by this procedure. The minimum criteria for this
demonstration is the preparation and analysis of spiked reagent water. Section 8.3 of EPA Method 8260A gives the general
procedure for the performance of the IDOC and Table 6 of EPA Method 8260A gives the acceptance criteria for the accuracy
and precision.

12.3 Method Detection Limit

The method detection limit is determined in accordance with SL SOP CA90.
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13.0 PREVENTIVE MAINTENANCE

Preventive maintenance items will be added at a later date. Section 10 of the CQAPs contain guidance on preventive
maintenance.

14.0 TROUBLE-SHOOTING

Trouble-shooting items will be added at a later time. See instrument manufacturers' manuals for guidance on locating and
repairing instrument problems.

15.0 REFERENCES

1. Savannah Laboratories' Comprehensive Quality Assurance Plan and Savannah Laboratories ' Corporate Quality
Assurance Plan, current revisions.

2. Method 8260B. Test Methods for Evaluating Solid Wastes, Third Edition, SW-846, U.S. EPA Office of Solid Waste and
Emergency Response: Washington, DC.
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Appendix A

VOLATILES BY GC/MS WORKING STANDARDS -EXAMPLE

These standards can be used to prepare the working standards for EPA Method 8260 to report the TCL (target compound list)
compounds and the extended hst of target compounds generally associated with EPA 8260. The standards are prepared in
purge and trap grade methanol and are stored at 4C with minimum headspace.

Working Standard 1 (TCL WS-1)

STOCK
STANDARD

VOA Cal #2

VGA Cal #3

VOA Cal #4

1,2,-DCB

1,3-DCB

1,4-DCB

2-CEVE

CONC
(ug/mL)

2000

2000

2000

5000

5000

5000

1000

microliters of stock to
final volume of 1 .OmL

12.5

12.5

12.5

5.0

5.0

5.0

125

STD CONC
(ug/mL)

25

25

25

25

25

25

125

Working Standard 2 (TCLWS-2)

Working Standard for GASES (TCL GASES)

STOCK
STANDARD

VOA Cal #1

8260
Surrogates

CONC
(ug/mL)

5000

2500

microliters of stock to final
volume of 1. OmL

25

10

STD CONC
(ug/mL)

125

25

STOCK
STANDARD

502.2
Cal 1

CONC
(ug/mL)

2000

microliters of stock to final
volume of 1 .OmL

12.5

STD CONC
(ug/mL)

25
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Appendix A

Working Standard 3 (8260 WS-3)

STOCK
STANDARD

8260 Custom Mix
#1

8260
Custom Mix
#2

Kl, 2,2-
Tetrachloroethane

CONC
(ug/rnL)

200

200

2000

microliters of stock to final
volume of l.OmL

125

125

12.5

STD CONC
(ug/mL)

25

25

25
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Appendix A

Internal Standard (8260 ISTD)

STOCK
STANDARD

VGA ISTD

l,2-DCE-d4

CONC
(ug/mL)

2500

2000

microliters of stock to final
volume of 1 .OmL

20

25

STD CONC.
ug/mL

50

50

Internal Standard/Surrogate (8260 ISSU)

STOCK
STANDARD

VGA ISTD

l,2-DCE-d4

8260
Surrogate

CONC
(ug/mL)

2500

2000

2500

microliters of stock to final
volume of 1 .OmL

20

25

20

STD CONC
(ug/mL)

50

50

50

Tune Evaluation Standard (4-BFB)

1 STOCK
STANDARD

| 4-BFB

CONC
(ug/mL)

5000

microliters of stock to final
volume of 1 .OmL

10

STD CONC.
ug/mL

50

Matrix Spike Standard (5-component subset)

STOCK
STANDARD

Matrix Spiking
Solution

CONC
(ug/mL)

2500

microliters of stock to final
volume of 1 .OmL

20

STD CONC.
ug/mL

50

TCLP matrix Spike Standard (5-component subset)

STOCK
STANDARD

TCLP Spiking
Solution

CONC
(ug/mL)

2000

microliters of stock to final
volume of 1 .OmL

16

STD CONC.
ug/mL
125

VM20-Page26of34
SAVANNAH LABORATORIES

L SCTWCIS. WC.



VM20:07.15.98:3

Appendix A

VOLATILES BY GC/MS CALIBRATION STANDARDS - EXAMPLES

The following calibration standards are prepared to define the working range of the EPA 8260 analysis for the target compound
list (TCL) and the extended list of compounds generally associated with EPA 8260 The lowest level standard is at the
reporting limit and the other standards define the working range. Samples with target analytes above the concentration of the
highest calibration standard must be diluted and reanalyzed.

TARGET COMPOUND LIST

Working Level
standards

TCL WS-1

TCL WS-2

TCL GASES

TCLISTD

Cone
(ug/mL)

25/125

125

25

50

TCL-1
*

1.0

1.0

1.0

5.0

TCL-2
*

2.0

2.0

2.0

5.0

TCL-3
*

5.0

5.0

5.0

5.0

TCL-4
*

10.0

10

10

5.0

TCL-5
*

20

20

20

5.0

TCL-6
*

40

40

40

5.0

*uL of the working standard added to S.OmL of reagent water or to 5.0g of blank sand.

8260 EXTENDED LIST (TCL+ADDITIONAL COMPOUNDS)

Working Level
standards

TCL WS-1

TCL WS-2

8260 WS-3

TCL GASES

TCL ISTD

Cone
(ug/mL)

25/125

125

25

25

50

8260-1
*

1.0

1.0

1.0

1.0

5.0

8260-2
*

2.0

2.0

2.0

2.0

5.0

8260-3
*

5.0

5.0

5.0

5.0

5.0

8260-4
*

10.0

10

10

10

5.0

8260-5
*

20.

20

20

20

5.0

8260-6
*

40

40

40

40

5.0

*uL of the working standard added to S.OmL of reagent water or to 5.0g of blank sand.

CONCENTRATIONS OF THE CALIBRATION STANDARDS-5.0mL OR 5.0g

Cal Std

TCL- 1,8260-1

TCL-2,8260-2

TCL-3,8260-3

TCL-4,8260-4

TCL-5,8260-5

TCL-6,8260-6

all targets except
^ketones, 2-CEVE

5ug/l-kg

10ug/l-kg

25ug/l-kg

50ug/l-kg

100ug/l-kg

200ug/l-kg

ketones, 2-CEVE

25ug/l-kg

50ug/l-kg

125ug/l-kg

250ug/l-kg

500ug/l-kg

1000ug/l-kg
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Appendix A

VOLATELES BY GC/MS CALIBRATION STANDARDS-25mL Purge Volume-EXAMPLES

These calibration standards are prepared to define the working range of the EPA 8260 analysis for the target compound list (TCL) and
the extended list of compounds generally associated with EPA 8260. The standards are based on a volume of 25mL to achieve lower
quantitation limits for the target compounds. The lowest level standard is at the reporting limit and the other standards define the working
range. Samples with target analytes above the concentration of the highest calibration standard must be diluted and reanalyzed.

TARGET COMPOUND LIST

Working Level
standards

TCL WS-1

TCL WS-2

TCL GASES

TCLISTD

Cone
(ug/mL)

25/125

125

25

50

25TCL
-1*

1.0

1.0

1.0

5.0

25TCL
-2*

2.0

2.0

2.0

5.0

25TCL-
3*

5.0

5.0

5.0

5.0

25TCL
-4*

10.0

10

10

5.0

25TCL-
5*

20.

20

20

5.0

25TCL-
6*

40

40

40

5.0

*uL of the working standard added to 25mL of reagent water.

8260 EXTENDED LIST (TCL+ADDITIONAL COMPOUNDS)

Working Level
standards

TCL WS-1

TCL WS-2

8260 WS-3

TCL GASES

TCL ISTD

Cone
(ug/mL)

25/125

125

25

25

50

258260-
1*

1.0

1.0

1.0

1.0

5.0

258260
-2*

2.0

2.0

2.0

2.0

5.0

258260-
3*

5.0

5.0

5.0

5.0

5.0

258260-
4*

10.0

10

10

10

5.0

258260-
5*

20.

20

20

20

5.0

258260-
6*

40

40

40

40

5.0
*uL of the working standard added to 25mL of reagent water.

CONCENTRATIONS OF THE CALIBRATION STANDARDS

Cal Std

25TCL- 1,25-8260-1

25TCL-2.25-8260-2

25TCL-3,25-8260-3

25TCL-4, 25-8260-4

25TCL-5.25-8260-5

25TCL-6.25-8260-6

all targets except
ketones, 2-CEVE

l.Oug/1

2.0ug/l

5.0ug/l

10ue/l

20ug/l

40ug/l

ketones, 2-CEVE

5.0ug/l

10ug/l

25ue/l

50ug/l

100ug/l

200ug/l
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Appendix B

8260 SOP SUMMARY

HOLD TIMES

MATRIX

Aqueous

Aqueous

Soil/solid(low level)

Soil/solid(high level)

TCLP

Preservative/
storage*

none; 4C

HC1 pH<2; 4C

1 g sodium bisulfite; 4C

none; 4C

HCI pH<2; 4C

Container

40mL no headspace

40mL-no headspace

pre-weighed 40mL vial
with Teflon-lined cap

Glass 125mL

Tedlar bag

Hold Time

7 davs

. 1 4 davs

14 days

1 4 davs

14 days
*storage temperature is 4C with a control criteria of less than 6C with no frozen samples

ANALYSIS SEQUENCE

INITIAL CALIBRATION

4-BFB 50ng on column
Clock starts at injection

Calibration standards-
minimum of five cal levels

Method blank

Samples analyzed until the 12-hour clock expires

CONTINUING CALIBRATION

4-BFB 50ng on column
Clock starts at injection

Mid point calibration verification (50ug/L)
RL Standard-low point on cal curve (if necessary)

Method blank

Samples analyzed until 1 2-hour clock expires

4-Bromofluorbenzene Criteria

m/z

50

75

95

96

173

174

175

176

177

Ion Abundance Criteria

15.0-40.0% of m/z 95

30.0-60.0% of mass 95

Base peak, 1 00% relative abundance

5.0-9.0% of mass 95

Less than 2.0% of mass 174

Greater than 50% of mass 95

5.0-9.0% of mass 174

Greater than 95.0% but less than 101 .0% of mass 174

5.0-9.0% of mass 176

VM20-Page29of34
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Appendix B

CALIBRATION ACCEPTANCE CRITERIA

Calibration Check Compounds - CCC
Vinyl chloride, 1,1-dichloroethene, chloroform, 1,2-dichloropropane, toluene, ethylbenzene

Initial Calibration

Less than 30% RSD

Continuing Calibration

<=20% difference or drift from initial calibration

System Performance Check Compounds-SPCC

SPCC

Chloromethane

1 , 1 -Dichloroethane

Chlorobenzene

Bromoform

1 , 1 ,2,2-Tetrachloroethane

5g/5mL
minimum RRF

0.10

0.10

0.30

XJ.10

0.30

25mL
minimum RRF

0.10

0.10

0.10

>0.10

0.10

NOTE: The CCC and SPCC criteria must be met even if the calibration curve option is used for quantitation. If the CCC and
SPCC criteria do not pass, a new calibration curve must be prepared and analyzed.

The results for all target compounds are evaluated for linearity. If the %RSD is less than 15%, the calibration is assumed hnear
through the origin and the average response factor can be used for quantitation. If the average response factor for the target
exceeds 15% (including any CCC), the analyst must use the calibration curve option.

NOTE: The lab has the option of using a calibration curve for all analytes. This is the recommended course of action-especially
for data systems that cannot automatically calculate the relative response factors

A regression fit may be used to define the concentration/response relationship. If the correlation coefficient of the
regression curve is greater than 0.99, the curve can be used to quantify samples. The analyst must ensure that the
curve accurately defines the concentration/response relationship over the entire calibration range.

NOTE: Linear regression curves must be used for South Carolina DHEC compliance samples. See pre-project plans and client
QAPs for other exceptions to using non-linear curve fitting.

Recommended Internal Standards:
l,2-dichloroethane-d4; 1,4-difluorobenzene; chlorobenzene-d5; 1,4-dichlorobenzene-d4

Surrogates/System Monitoring Compounds:
dibromofluoromethane; toluene-d8; 4-bromofluorobenzene, l,2-dichlorobenzene-d4

LCS/MS: CQAP Subset:
1,1-dichloroethene: benzene; trichloroethene; toluene; chlorobenzene
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Appendix B

QC Check Frequency Acceptance Criteria Corrective Action

MS Tune Check - 50ng 4-BFB Before initial and continuing calibration
standards - every 12 hours

Mass abundances within method
acceptance criteria

-Evaluate chromatogram and spectrum
- Reanalyze
- Retime MS and reanalyze
- Remake standard and reanalyze
- Perform instrument maintenance and
reanalyze

Initial Calibration - minimum five point
curve with lowest point at or below the
Reporting Limit (RL)

Initially; after major instrument
maintenance; whenever continuing
calibration check fails. Prior to analysis
of method blank and samples

Method criteria for CCC/SPCC
(see -Calibration Acceptance Criteria -
Table presented earlier in this document)

- Evaluate chromatograms, spectra, and
integrations
- Reanalyze standard(s)
- Remake and reanalyze standard(s)
- Perform instrument maintenance and
recalibrate

Continuing Calibration check - midpoint
standard

Every 12 hours before analysis of method
blank and samples

Method criteria for CCC/SPCC
(see Calibration Acceptance Criteria -
Table presented earlier in this document)

- Evaluate chromatogram, spectra,
integrations
- Reanalyze standard
- Remake and reanalyze standard
- Recalibrate
- Perform instrument maintenance and
recalibrate

Method Blank Every 12 hours (per clock) before
sample analyses

All reported targets <RL -Evaluate chromatogram and
integrations. Check calculations.
-Reanalyze
- Follow guidance in SL SOP AN02 and
Table 13.1 inCQAP
-Perform instrument or column
maintenance, recalibrate, and reanalyze

0)r
I3i
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Appentlii B

QC Check Frequency Acceptance Criteria Corrective Action

Lab Control Sample (LCS)

-subset of target compounds

Each batch
(LCS/LCSD if MS/MSD not performed)

SL CQAP Section 5 -Evaluate chromatogram and
integrations. Check calculations.
-Follow guidance in SL SOP AN02 and
Table 13.1 in CQAP
-Perform instrument or column
maintenance, recalibrate, and reanalyze

Matrix Spike/Matrix Spike Duplicate
(MS/MSD)

-subset of target compounds

Each batch SL CQAP Section 5 -Evaluate chromatogram and
integrations. Check calculations.
-Follow guidance in SL SOP AN02 and
Table 13.1 in CQAP
-Perform instrument or column
maintenance, recalibrate, and reanalyze

Surrogates All samples, blanks, LCS, MS SL CQAP Section 5 -Evaluate chromatogram and
integrations. Check calculations
-Reanalyze
- Follow guidance in SL SOP AN02 and
Table 13.1 in CQAP
-Perform instrument or column
maintenance, recalibrate, and reanalyze

Internal Standard Area Evaluate Continuing Calibration Check
ISTD areas versus previous midpoint
calibration standard; Evaluate samples,
blanks, LCS, MS

-50% to +100% of area of Continuing
Calibration Standard

-Evaluate chromatogram and
integrations. Check calculations.
-Reanalyze

(I)r
HI
is
5
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Appendix B

QC Check

Reporting Limit Standard
- lx to2xtheRL

Initial Demonstration of Capability

Method Detection Limit (MDL)

Frequency

(Optional) Daily.
Required for Florida DEP

Per analyst

See SL SOP CA90

Acceptance Criteria

Detected with reasonable response

Method criteria

See SL SOP CA90

Corrective Action

-Evaluate chromatogram, spectra, and
integrations
-Reanalyze
-Remake standard and reanalyze
-Retune and recalibrate
-Perform instrument maintenance and
recalibrate

-Reanalyze targets that do not meet
criteria

-Reanalyze and re-evaluate

(0

II
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EXAMPLE QUANTITATION REPORT

-quantitation ions
-internal standard and target compound association
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Method file

COMPOUND LISTING

: /chem/VM/MSI5271.i/li0102.b/i-l8260-rn.m

Compound

9 TRICHLOROTRIFLUOROETHANEd

10 1 1-DICHLOROETHENE
*

11 IODOMETHANE

12 METHYLENE CHLORIDE

13 CARBON DISULFIDE

14 ACROLEIN

15 trans-1 2-DICHLOROETHENE

16 VINYL ACETATE

17 1 1-DI CHLOROETHANE-,

18 2-BUTANONE

19 2 2 -DICKLOROPROPANE

20 cis-1 2-DICHLOROETHENE

M 21 1, 2-DICHLOROETHENE (total)
22 ACRYLONITRILE

\

23 CHLOROFORM

24 3ROMOCHLOROMETHANE

RT

9.544
9.544
9.544
9.134
9.134
9.134
9.112
9.112
9.480
9.480
9.480
9.523
9.523
8.421
8.421

10.408
10.408
10.408
11.013
11.013
10.732
10.732
10.732
11.424
11.424
11.770
11.770
11.445
11.445
11.445

7.590
9.501
9.501
9.501

11.726
11.726
11.726
11.640
11.640
11.640

RT Window

8.801-10.288
8.801-10.288
8.801-10.288
8 .3SO-9 .878
8.390-9.878
8.390-9.878
8.368-9.856
8.368-9.856
8.736-10.223
8.736-10.223
8.736-10.223
8.779-10.257
8.779-10.257
7.678-9.165
7.678-9.165
9.664-11.152
9.664-11.152
9.664-11.152

10.269-11.757
10.269-11.757

9.989-11.475
9.989-11.475
9.989-11.475

10.680-12.167
10.680-12.167
11.026-12.513
11.026-12.513
10.701-12.169
10.701-12.165
10.701-12.185

7.016-8.164
8.757-10.245
8 .757-10.245
8 .757-10.245

10.982-12.470
10.982-12.470
10.982-12.470
10.896-12.383
10. 855-12. 3S3
10.895-12.353

?v?

1.508
0.000
0 . 0 0 0
0 . 0 0 0
0.784
0 .000
0.630
0.000
0.000
0.901
0.000
2.774
0.000
0.034
0.000
0.000
0.865
0 .000
1.722
0 . 0 0 0
1.828
0.000
0.000
0.383
0.000
1.387
0.000-.
0 . 0 0 0
C . 2 2 6
0 . 0 0 0
0 . 8 5 6
0 .247
0.000
C . O O O
1.662
0.000
0 . 0 0 0
0.000
0 .000
C.418

Mass

101. 00
151.00
103 .00

61. 00
56 . 00
58 . 00

141. 90
126 . 90

49 .00
8 4 . 0 0
8 6 . 0 0
76 .00
78 .00
55. 00
55.00
61.00
56 .00
58 .00
43 .00
86. 00
63 .00
65 .00
83 . 00
43 .00
72 . 00
77 .00
41 . 00
51 .00
55 . 00
S8./00

100 . 'CO
53 . 00
52 .00
51. 00
83 . 00
65 .00
47 . 00
45 . 00

125 . SO
127 . 90

SAVANNAH HSOR470fl/£S



Method file

COMPOUND LISTING

: /chem/VM/MSI5971.i/li0102 .b/i-18260-m.m

Compound

93 CKLOROPRENE

$ 25 DIBROMFLUOROMETHANE

* 26 1, 4-DIFLUOROBENZENE

,i
. 27 0. 1 1- TRICHLOROETHANE

28 1 1-DICHLOROPROPENE'

29 CARBON TETRACHLORIDE

30 1 2 -DI CHLOROETHANE

31 BENZENE

-
32 TRICHLOROETKENE

33 1 2-DICHLORO?ROPANE

34 3ROMODICHLOROMETKANE

35 DI3ROMOMETHANZ

35 2 - CHLOROETHYL VINYL ETKER

RT

11.010
11.010
11.878
11.878
11.878
13.477
13.477
13.477
12.591
12.591
12.591
12.829
12.829
12.829
13.045
13.045
13.045
12.504
12.504
12.504
13.131
13.131
13 .131
13.995
13.995
13 .955
13 .552
13 .552
13 .952
14 . 082
14.082
14.082
13 .887
13.887
13.887
14 .587
14 .587
14 .587

RT Window

10.278-11.742
10.278-11.742
11.134-12.621
11.134-12.621
11.134-12.621
12.668-14.285
12.668-14.285
12.668-14.285
11.782-13.399
11.782-13.399
11.782-13.399
12.020-13.637
12.020-13.637
12.020-13 .637
12.236-13.853
12.236-13.853
12.236-13.853
11.696-13 .313
11.696-13.313
11.696-13.313
12.322-13 .940
12.322-13 .940
12.322-13 .540
13 .187-14 .804
13 .187-14 .804
13 .187-14 . 804
13 .144-14 1 751
13.144-14 .751
13 .144-14 .751
13.273-14 .690
13.273-14 .850
13.273-14 .850
13 .079-14 . 655
13.079-14 .696
13.079-14. 655
13.878-15 .455
13 .878-15 .455
13.878-15 .455

R?

0.000
0.000
0.000
0.000
1.127
0.000
0.000
0.000
0.576
0.000
0.000
0.525
0.000
0.000
0.461
0.000
0.000
0.500
0.000
0.000
1.275
0.000
0.000
0.352
0.000
0.000
0.520
0.000
0 .000
G .602
0.000
0 .000
0.337
0.000
0.000
0.334
0.000
0.000

Mass

53.00
88.00

110 .90
81.00

112 . 90
114 . 00
63 . 00
88.00
57.00
59.00
61.00
75.00

110 . 00
77.00
116.90
118.90
120 . 90
62. 00
49.00
54.00
78 . 00
50 .00
51.00

129 .50
55 .00

131 . 50
c3 . 00
75 . 00 |
65 .00
£3 .00
£5-. 00

125 .00
53 .00

173 .80
55 .00
= 3 . 00
= 5 .00

105 .00



Method file

COMPOUND LISTING

/chem/VM/MS 15971.i/li0102 .b/i-18260-m.m

Compound

37

38

$ 39

40

41

42

43

44

* 45

46

47

48\

4 5

50

4 -METHYL- 2 -PENTANONE (MIBK

cis -1,3 -DICHLOROPROPENE

TOLUENE -d8
.;

l"

TOLUENE

trans-1, 3 -DICKLOROPROPENE

1 1 2 -TRI CKLOROETHANE

1 3 - D I CKLOROPROPANE
\

1 2-DIBROMOETHANE

CHLOROBENZENZ-dS

2-HEXANONE

TZTRACHLOROETHZNE

D Z3ROMOCHLOROMZTHANE

OILOROBENZENE

111 2-TETRACHLOROETHANE

RT

15
15
15
14
14
14
16
16
16
16
16
16
15
15
15
'IS
15
15
16
16
16
16
16
18
18
18
16
16
17
17
17
IS
16
16
18
18
18
18
18
18

.205

.205

.205

.989

.989

.989

.005

.005

.005

.113

.113

.113

.616

.616

.616

.854

.854

.854

.200

.200

.200

.956

.956

.209

.209

.209

.502

.502

.215

.215

.215

.610

.6' n

.610

.27*

.274

.274

. Ill

. Ill

. Ill

RT Window

14
14
14
14
14
14
15
15
15
15
15
15
14
14
14
15
15
15
15
15
15
16
16
17
17
17
15
15
16
16
IS
15
i 5
15
i 7
17
17
17
17
17

.397-16

.397-16

.397-16

.181-15

.181-15

.181-15

.196-16

.196-16

.196-16

.304-16

.304-16

.304-16

.807-16

.807-16

.807-16

.045-16

.045-16

.045-16

.391-17

.391-17

.391-17

.147-17

.147-17

.116-19

.116-19

. 116-19

.405-17

.409-17

.123-18

.123-18

.123-18

.518-17

.513-17

.515-17

.151-19

.131-19

.131-19

.020-19

.020-19

.020-19

.014

.014

.014

.798

.798

.798

.813

.813

.813

.922

.922

.922

.424

.424

.424

.662

.662

.662

.008

.008

.008

.765

.765

.301

.301

.301

.555

.555

.303

.308

.308

.703

.703

.703

.365

.366

.365

. 202

.202

.202

R?

0.
0.
0.
0.
0.
0.
T_ _

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
c.
0.
0.
0 .
c.
0.
c.
0.
-,

0.
0 .
0 .
c.
c.

528
000
000
652
000
000
095
000
000
000
730
000
478
000
000
000
296
000
675
000
000
447
000
000
000
000
558
000
000
701
000
637
000
000
301
000
000
000
000
000

Mass

43 .
57.
58 .
75.
77.

110 .
58.

100.
70.
51.
52.
65.
75.
77.

110.
97.
83 .
55.
76.
78 .
41 .

107.
109 .
117.

62 .
119 .

43
5 5 .

~ '" ^

— C — .

157.
125.
125.
130 .
j.12 .

77 .
3 .1 .

130 .
132.
115.

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
90
so
so
90
so
so
00
00
00
90
so
00



Method file

COMPOUND LISTING

/chem/VM/MSI5971.i/li0102.b/i-l8260-m.m

Compound

51 ETHYL BENZENE

52 m,p-XYLENE

53 o-XYLENE

t

M 54 XYLENE (total)
55 STYRENE :

56 BROMOFORM

57 1 1 2 2 -TETRACHLOROETHANE

94 PENTACHLOROEKTANE
v

* 58 1,4-DICHLOROBENZENE d4

59 trans-1, 4-DICHLORO-2-BUTEN

60 ISOPROPYLBENZINE

$ 61 p-3ROMO?LUOR03ENZENE

62 1 2 3 -TRICHLOROPROPANE

63 n-PROPYLBENZENE

RT

18.576
18.576
18.576
18.900
18.900
18.900
19.527
19.527
19.527
15.657
19.419
19.419
19.419
19.073
19.073
19.073
19.527
19.527
19.527
21.072
21.072
21.072
22.230
22.230
22.230
19.787
19.787
19.787
2 0 . 0 8 9
2 0 . 0 8 9
2 0 . 0 8 9
20.154
20.154
20.154
19.743
19.743
2 0 . 8 0 3
20 .803
20.803

RT Window

17.483-19.669
17.483-19.669
17.483-19.669
17.807-19.992
17.807-19.992
17.807-19.992
18.434-20. 619
18.434-20.619
18.434-20.619
15.083-16.231
18.326-20.511
18.326-20.511
18.326-20.511
17.980-20.165
17.980-20.165
17.980-20.165
18.434-20.619
18.434-20.619
18.434-20.619
19.996-22.146
19.996-22.146
19.996-22.146
20 .896 -23 .564
20 .896-23 .564
2 0 . 8 9 6 - 2 3 . 5 6 4
18.452-21.120
18.452-21.120
18 .452-21.120
18.755-21.423
18.755-21.423
18 .755-21.423
18.820-21 .463
18.820-21.458
18 .820-21.488
18.409-21.077
18.409-21.077
19.459-22.135
19 .459-22 .135
19.459-22.135

"̂  "-*

2 .279
0.000
0 . 0 0 0
0.000
0 .829
0.000
0 . 0 0 0
0.844
0 . 0 0 0
0.844
1.456
0.000
0 .000
0.822
0.000
0.000
1.337
0.000
0 .000
0.000
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 0 0 0
0 . 3 4 9
0 . 0 0 0
c . o o o
2 .785
C . O O O
0 . 0 0 0
1.365
0 . 0 0 0
C . O O O
0.341
G . 0 0 0
3.183
0 . 0 0 0
0 .000

Mass

91.00
106.00

51.00
SI. 00

106.00
77.00
91.00

106 .00
7 7 . 0 0

106.00
104 . 00

78 .00
103 .00
172.80
170.80
173 .80

83 .00
85.00

168 .00
167.00
130.00
130 .00
150.00
152.00
115.00

53 .00
68 .00
69 .00

105 .00
120 .-00

77 ;-00
9 5 . 0 0

174 .00
17= . 00
110.00
112 .00

91.00
120 .00

£5 -00
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Method file

COMPOUND LISTING

: /chem/VM/MSI5971.i/liOl02.b/i-l8260-m.m

Compound

77 1 2 4 -TRICHLOROBENZENE

78 KEXACHLOROBUTAD I ENE

79 NAPHTHALENE
.
'••'

80 i 2 3 -TRICHLOROBENZENE

86 ACETONITRILE

87 3- CHLORO- 1- PROPENE
1

88 PROPIONITRILE

89 METHACRYLONITRILE
•
.90 ISOBUTANOL

91 METHYL METHACRYLATE

92 ETHYL METHACRYLATE

95 METHYL T- BUTYL ETHER

96 TETRAHYDROFUrJtN

97 1 4-DIOXANE

98 2-PICOLINE

RT

25.883
25.883
25.883
26.467
26.467
26.467
26.359
26.359
26.359
26.727
26.727
26.727
8.573
8.573
9.588
9.588
10.948
10.948
11.488
11.488
12.180
12.?. 20
14.341
14.341
16.286
16.286
16.286
11.250
11.250
1.000
1.000
1.000
1.000
.1.000
1.000
1.000

RT Window

24.549-27.217
24.549-27.217
24.549-27.217
25.133-27.801
25.133-27.801
25.133-27.801
25.025-27.692
25.025-27.692
25.025-27.692
25.634-27.819
25.634-27.819
25.634-27.819
7.829-9.316
7.829-9.316
8.844-10.331
8.844-10.331
10.205-11.692
10.205-11.692
10.745-12.232
10.745-12.232
11.436-12.924
11.436-12.924
13.533-15.150
13.533-15.150
15.193-17.378
15.1S3-17.378
15.1S3-17.378
10.653-12.'155
10.653-12 . 155
0.500-1.500
0 .500-1.500
0 .500-1.500
O.S80-1.020
O.S80-1.020
O.S30-1.020
O.S80-1.020

R?

1.606
0.000
0.000
1.332
0.000
C. 000
2.172
0.000
0.000
1.369
0.000
0.000
0.079
0.000
1.070
0.000
0.081
0.000
0.305
0.000
0.046
0.000
0.201
0.000
0.619
0.000
0.000
0.000
0.000
0.000
0 .000
0.000
0 .000
0.000
0 . 000
0.000

Mass

179.90
161.90
145.00
224.80
222.80
1S5 . SO
128.00
102. 00
51.00

180.00
182.00
109.00
41.00
40.00
41.00
76.00
54 .00
55.00
67.00
52.00
43 .00
41.00
69 .00
41.00
69 .00
41.00
35.00
73 .00
57. 00
42 . 00
72 .-00
0 .00

£3 .00
53 .00
S3 .00
65.00
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Approval
Signature:

Title : Corporate QA Manager Efate

CHLORINATED HERBICIDES
(615 and 8151A)

1.0 SCOPE AND APPLICATION

1.1 This procedure can be used to determine the concentration of various chlorinated herbicides in water,
groundwater, leachate, soil, sediment, and waste samples extracts. Table 1 lists the target compounds and
the retention times for each target compound.

1.2 The reporting limit (RL), the method detection limit (MDL), and the accuracy and precision criteria are
given in Section 5 of the current revisions of the Savannah Laboratories' quality assurance plans.

2.0 SUMMARY OF METHOD

2.1 A known volume or weight of sample is extracted in accordance with SL SOP EX45. The extracted
chlorinated herbicide methyl derivatives are analyzed by gas chromatography (GC) configured with dual
capillary columns and dual electron capture (EC) detectors. This configuration allows for simultaneous
detection and confirmation of the herbicides. Identification of the target compounds in samples is done by
comparing the retention times of the peaks with standards analyzed under the same GC conditions.

GC/MS confirmation may be employed if the target compound concentration is sufficiently high or if the
extract is concentrated to an appropriate final volume. The esterified extract must be used for the GC/MS
confirmation-do not use the 8270 extract.

2.2 This SOP is based on the guidance in SW-846 Method 8000B and Method 8151A and EPA Method 615.

3.0 SAFETY

3.1 Use good common sense when working in the lab. Do not perform any procedures that you do not
understand or that will put you or others in potentially dangerous situations.

3.2 The toxicity or carcinogenicity of each reagent used in this method has not been precisely defined. Each
chemical compound should be treated as a potential health hazard. Exposure to these chemicals must be
reduced to the lowest level possible. Lab coats, gloves, and eye protection(lab glasses or face shields),
must be worn. Standards and highly contaminated samples should be handled in a hood.

3.3 Material Safety Data Sheets (MSDS) are available to the analyst at each lab division. These sheets specify
the type of hazard that each chemical poses and the procedures that are used to safely handle these
materials.

3.4 Diethyl ether is a flammable solvent and it must be used in a well-ventilated hood or extraction area. The
solvent vapors will tend to accumulate along the floor. High concentrations of diethyl ether can cause
drowsiness, dizziness, and headache.

4.0 INTERFERENCES

4.1 Method interferences may be caused by contaminants in solvents, reagents, or glassware. The glassware
must be scrupulously cleaned (SL SOP AN60: Glassware Cleaning Procedures). All of the materials and
reagents must be demonstrated to be free from contaminants by the analysis of reagent blanks (method
blanks). Glassware and/or extraction vessels that have not been properly cleaned may contribute artifacts
that make identification and quantification of the target compounds difficult.

4.2 Matrix interferences may be caused by contaminants that are extracted from the sample matrix. The sample
may require dilution prior to analysis to reduce or eliminate the interferences. The extraction procedure
described in SL SOP EX45 has several steps that are designed to eliminate or minimize interferences due to
sample matrix.

SAVANNAH LABORATORIES
i iNWOHMCNrtL seavices me



8065:01.12:99:4

5.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

5.1 Aqueous samples are routinely collected in 1-L amber glass containers equipped with Teflon-lined caps.
No preservative is required. The sample is iced at the time of collection and stored at 4C (less than 6C
with no frozen samples) in the lab. Sample must be extracted within seven (7) days of collection and the
extract must be analyzed within forty (40) days of extraction.

TCLP leachate samples are stored in the same manner as aqueous field samples. The extraction must be
performed within seven(7) days of the leaching procedure and the extract analyzed within forty(40) days of
extraction

5.2 Soils, sediments, sludges, and wastes are collected in glass containers equipped with Teflon-lined caps.
The routine container is 500-mL glass. Larger or smaller containers may be supplied. No preservative is
required. The samples are iced at the time of collection and stored at 4C (less than 6C with no frozen
samples) in the lab. The hold time for herbicides in solid and non-aqueous matrices is 14 days from the
date of collection. The extract must be analyzed within 40 days of extraction.

6.0 APPARATUS AND MATERIALS

6.1 Gas chromatograph equipped with dual electron capture detectors and automatic liquid samplers.

6.2 Recommended Columns:

J&W DB-5 fused silica column, 30M x 0.53mm ID, l.Sum film
J&W DB-608 fused silica column, 30M x 0.53mm ID, 0.83um film

6.3 Data system compatible with the GC and capable of detecting and storing chromatographic data. Nelson
2600 or equivalent

6.4 Autosampler vials, septa, and caps

6.5 Microsyringes- 10-uL, 25-uL, 50-uL, 100-uL

7.0 REAGENTS

Hexane: Pesticide grade or equivalent

8.0 STANDARDS

Calibration and spike solutions are prepared from either certified stock solutions or from stock solutions
purchased from vendors or from stock standards prepared from neat materials. Certificates of analysis or
purity must be received with all neat compounds or stock solutions. All preparation steps must be in
accordance with SL SOP AN4l:StandardMaterial Traceability.

Preparation of the Calibration Standards

If the stock standard is prepared using the free acid form, no correction is required for the concentration.
The concentration of the standard is based on the weight of free acids added per unit volume prior to
derivitization. A stock standard prepared from neat herbicide acids has to be derivitivized prior to analysis.
If a herbicide standard is purchased as a neat methyl ester, the concentration of the standard must be
corrected to the free acid concentration. See SL SOP AN43: Standard Preparation for guidance on the
preparation of standards.

The calibration standards must be corrected to the weight of the acid. This will eliminate the need to correct
the final concentration of the sample. The correction factors are given in Table 2.

The stock standards are prepared in hexane from either the stock standard mixes purchased from vendors or
from the individual stock standards prepared in-house. An example of the preparation of the calibration
standard is given in Table 3

. ,„ ^-. SAVANNAH LABORATORIES
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9.0 SAMPLE PREPARATION

Sample preparation steps are given in SL SOP EX45.

10.0 PROCEDURE

10.1 GC Conditions

The columns and analytical conditions listed in this section are given for guidance. The lab must document
the actual columns and conditions used for each analysis in the instrument maintenance, data system, or on
the sample log.

10.1.1 Recommended Columns:

J&W DB-5 fused silica column, 30M x 0.53mm ID. l.Sum film
J&W DB-608 fused silica column, 30M x 0.53mm ID, 0.83um film

The columns are connected to a single injection port with either a glass Tee-splitter or a glass y-splitter.
This configuration allows for the simultaneous analysis and confirmation of the target compounds.

Carrier gas flow: He at approximately 7mL/min (per column)
Make-up gas flow: N2 at approximately 25mL/min (per detector)

10.1.2 Suggested GC temperature programs

APP 9 temperature program: 8151 Full List temperature program
Initial temperature: 170 C Initial temperature: 100 C
Initial hold time: 4 minutes Initial hold time: 2 minutes
Program rate: 8 C / minute Program rate: 8 C / minute
Final temperature: 280 C Final temperature : 280 C
Final hold: 2 minutes Final hold: 2 minutes
TOTAL TIME: 20 minutes TOTAL TIME: 27 minutes

10.1.3 Heated zone temperatures

Injector: 240-260 C
Detector: 300C

10.1.4 Injection volume: 2-4uL (1-2-uL per column)

SAVANNAH LABORATORIES
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10.2 Initial Calibration
The external standard calibration technique is routinely employed for the determination of the
concentration of herbicides. The lab also has the option of using internal standard calibration.
Pentachloronitrobenzene (PCNB) may be a suitable compound to use as an internal standard

10.2. 1 Prepare and inject the calibration standards using the guidelines listed in Section 8 of this SOP. Injector
port and column maintenance should be performed on the instrument prior to the analysis of the initial
calibration standards. Guidance for establishing the analytical sequence is given in Section 10.3.

Note that the following offers two (2) options for calibration and quantitation - average RF or regression
curve. Only one need be chosen per analyte.

When more calibration standards are analyzed than required, individual compounds may be eliminated from
the lowest or highest concentration level(s) only. If points or levels are eliminated, analyte concentration in
samples must fall within the range defined by the resulting curve. In no case should individual points in the
middle of a calibration be eliminated without eliminating the entire level.

10.2.2 Evaluate the standard chromatograms. Some questions to ask at this point are:

>Is there .contamination in the hexane blank? If so, has maintenance been performed on the instrument
lately? 'Has the septum been changed?

>Did all of the standards inject properly? Are there peaks for each of the standards analyzed? Do the
patterns look normal?

>Are the peaks symmetrical? Is there tailing or fronting?

>Are the areas of the peaks normal for the sensitivity setting being used?

Inspect each chromatogram to ensure that the peaks are properly identified and that the correct areas
have been associated with the corresponding standard peak RT in the data system tabulation.

10.2.3 Average RF/CF Option:

Calculate the response factor of each calibration standard, the average response factor and the relative
standard deviation using the following equations:

Response Factor-external standard

mg/mL _ tng
,area mL area

Note that the inverse relationship can also be used to evaluate the response of the detector. Dividing the
area of the standard bv the concentration is referred to as the calibration factor.

SAVANNAH LABORATORIES
SG65-PagC 4 Of 20 ^3^™ » CNVIKONMINHL sinvicts INC



SG65:01.12:99:4

Response factor-internal standard

Ais Cc

where
Ac = area of the target compound
Ais = area of the internal standard
Cc = concentration or mass on-column of the target compound (ug/mL)
Cis = concentration or mass on-column of the internal standard (ug/mL)

Average Response Factor

_
Rr avyavy n

Relative Standard Deviation

standard deviation
%RSD = ————==———— ® 100

Rr

and

Standard Deviation = n-1
Where

RF, = response factor of the individual calibration level
RF = average response factor

- _- SAVANNAH LABORATORIES
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Initial Calibration Criteria:

600-series: If the relative standard deviation is less than 10% for the target compounds in the initial
calibration, the calibration is considered linear and the average response factor (or calibration factor) may
be used for quantitation.

8000-series:If the relative standard deviation is less than 20% for the target compounds in the initial
calibration, the calibration is considered linear and the average response factor (or calibration factor) may
be used for quantitation.

8000-series ICAL grand mean exception:
If one or more compounds exceed the %RSD criteria, the average response factors can be used for
quantitation if the average %RSD of ALL of the compounds (the grand mean) in the ICAL is less than or
equal to 20%.

NOTE: If a target compound that passes by the "grand mean exception" is detected (>RL). the PM is
notified via an anomaly report or case narrative. If the targets are <RL, no notification is required since the
lab has demonstrated that the lowest standard in the calibration curve (the equivalent of the RL) can be
detected.

10.2.4 Regression Curve Option: A calibration curve is established for each analyte by plotting the concentration
along the x-axis and the corresponding response along the y-axis. If the correlation coefficient of the
regression curve is greater than 0.99, the curve can be used to quantify samples.

NOTE: Linear regression curves must be used for South Carolina DHEC compliance samples. See pre-
project plans and client QAPs for other exceptions to using non-linear curve fitting.

10.3 Calibration Verification

Calibration is verified every 24 hours for 600-series methods and every 12 hours or 20 samples, whichever
is more frequent, for 8000-series methods by the analysis of continuing calibration check standards. Note
that the following criteria apply to calibration standards analyzed before and after samples. In situations
where compounds fail criteria high and no positive for the compound(s) failing high are detected, these
samples may be reported.

10.3.1 Analyze the mid-level standard(s). Tabulate the area of the target analytes and calculate the response
factors if using the average RF/CF option. If using the calibration curve option, calculation of the RF is
unnecessary.

Calculate the percent drift or percent difference between the initial and continuing calibration:

nsn -f result - expected tnn%Dnft = ————— - —— x 100
expected

Where
result = concentration or nanograms on-column of the calibration check standard quanted against the curve
expected = true concentration or nanograms on-column of the calibration check standard

%Difference = ""'--"" x j00

Where
RFmii = average response factor from the initial calibration curve
Rfcont= response factor from the continuing calibration standard

,___ LABORATORIESSG65-Page 6 of 20 ^* ™ ' w»"»ow«f«Mi wen INC.
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10.3.2 Continuing Calibration Verification Criteria

If the CCV criterion is not met, another CCV should be analyzed. Repeated failure may be a sign of
instrument or standard degradation. If the calibration verification cnteria cannot be met, a new initial
calibration must be prepared, analyzed, and evaluated.

600-series: If the percent drift or percent difference is less than or equal to 10%, the initial calibration is
verified and the average response factor or regression curve can be used for quantitation.

8000-series: If the percent drift or percent difference is less than or equal to 15%, the calibration curve is
verified and the average response factor is used for quantitation.

8000-series CCAL grand mean exception:
If one or more compounds exceed the %drift or %difference criteria, the average response factor from the
initial calibration can be used for quantitation if the average %drift or %difference of ALL of the
compounds (the grand mean) in the CCV is less than or equal to 15%.

NOTE: If a target compound that passes by the "grand mean exception" is detected (>RL), the PM is
notified via an anomaly report or case narrative. If the targets are <RL, no notification is required.

External Standard CCV: Samples analyzed by external standard calibration require bracketing by CCV. If
the CCV standard analyzed after the samples fails to meet the acceptance criteria and the response of the
mid point standard is above the criteria (that is the response of the analytical system has increased),
samples which have no target compounds detected above the RL may be reported as <RL, since the
compounds would have been detected if present. (SW-846 Method 8000B).

10.4 Sample Analysis Sequence
The analytical sequences for the 600- and 8000-series methods are given in the SOP Summary after Section
15.

10.4.1 The sample extract is injected using the same injection volume used for the calibration standards. Extracts
that are known to be relatively clean should be analyzed first. Extracts suspected of containing high
concentrations should be analyzed last. Instrument blanks (hexane) may be analyzed after suspected high
concentration samples to allow the detector response to stabilize.

10.4.2 If the concentration of target compounds exceeds the working range (defined by the highest standard in the
initial calibration), the extract must be diluted and reanalyzed. A dilution should bring the area of the
largest peak of interest into the upper half of the calibration curve. For the single point multicomponent
products, the extract should be diluted until the area is no more than a factor of two above the area of the
single point standard (see section 11.1 for quantitation of multi-peak target compounds).

NOTE: Unless otherwise specified by a client or QA plan, results from a single dilution are reportable as
long as the largest target analyte (when multiple analytes are present) is in the upper half of the calibration
range. When reporting results from dilutions, appropriate data flags should be used (*F34 or *F42) or
qualification in a case narrative provided to the client. For TCLP analyses, every effort should be made to
achieve the regulatory level without substantial instrument overload.

SAVANNAH LABORATORIES
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For clients who demand we provide lower detection limits, a general guide would be to report the dilution
detailed above and one additional run at a dilution factor 1/10 the dilution factor with the highest target in
the upper half of the calibration curve (i.e., a sample analyzed at a DF of 50 resulting in a hit in the upper
half of the calibration curve would be reanalyzed at a DF of 5 to provide lower detection limits to the
client). Project managers and lab staff must work together to balance client satisfaction with productivity.

10.5 Determination of Retention Time Windows

The procedure for the determination of retention time windows is given in SL SOP AN66: Determination
of Retention Time Windows for Gas Chromatographic Analyses. If internal standard calibration is used, the
determination of absolute retention time windows is not required. Relative retention times, as described in
Section 11.4, are used to identify the target compounds.

11.0 DATA ANALYSIS/CALCULATIONS

The evaluation of chromatograms for target compounds must take into account the calibration of the
analytical system (initial and continuing calibration response and retention times), the recovery and
retention time shift of the surrogate compounds, whether the peak response falls within the working range
of the calibration, and the integration of the peaks. Manual integration must be documented in accordance
with SL SOP AN65. The analyst must also take into account the results from the method blank and lab
control sample before reporting quantitative data.

The judgement and experience of the analyst and his/her colleagues is an important part of the evaluation of
Chromatographic data. The analyst should ask:

Is there previous data or current information about the sample that would aid in evaluating the
data?
Do the peaks look normal?
Are peaks correctly integrated?
Are there co-eluting peaks or matrix interferences?

11.1 Qualitative analysis

Identification of the target compounds is based on retention time. The analyst should scan the sample
chromatogram for the target compounds on the primary analytical column. The analyst should use the
retention time (RT) window calculated around the CCV as guidance for the identification of the target
compounds. The analyst should also note shifts in the retention times of the surrogate compounds to help
gauge possible shifts in the RT of the target compounds. See SL SOP AN66.

NOTE: It is important to note that the retention time window applies only to peaks that are within the
calibration range of the curve. Peaks areas that exceed the established linear range of the calibration curve
may result in significant retention time shifts; therefore, all peaks which have significant areas and elute
closely to a target compound should be tentatively identified as a target compound and evaluated as such.
Peaks over-range are handled using dilutions as detailed above (10.3.2).

11.1.1 The surrogate should be evaluated first to check for shifts in retention times and to evaluate the surrogate
recovery.

The extract contains the surrogate Dichloroacetic acid (DCAA). The recovery criteria are given in Section
SoftheSLQAPs.

Given the complicated nature of GC-ECD chromatograms, assessing surrogate recovery is frequently
complicated by co-eluting positive and negative interferences. Generally, it is expedient to calculate the
recovery on one chromatogram. If this recovery is acceptable, the other channel is not evaluated for
recovery. If interferences are suspected, evaluate recovery on the other channel. Note that given this
nature, an extract is considered acceptable if one of the 2 potentially calculated recoveries is acceptable.

NOTE: If the recovery of the surrogate is above the upper control limit and no target compounds are
detected in the sample, results may be reported. Refer to section 13 of the current QA Plan regarding this
issue.

o^c T> o <-™ ^1 SAVANNAH LABORATORIES
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11.1.2 Label and calculate the concentration of each peak that corresponds to a target compound. Observe the
general appearance of the chromatogram for possible dilutions, matrix interferences and the overall shapes
of the peaks.

If the concentration is below the detection limit, the reporting limit (RL) for that compound is calculated
(Section 11.2). The RL is calculated for all target compounds that are not detected on the priman- analytical
column. Peaks over-range are handled using dilutions as detailed above (10.3.2).

NOTE: If a peak is over range on the primary column, evaluate the confirmation column. If no peak is
detected or if the concentration is within the calibration range, the analysis at a dilution is not necessary.

11.1.3 If the result for a target is above the reporting limit (RL) on the primary column, evaluate the confirmation
column. Use the retention time window calculated using the CCV as guidance for the identification of the
target compounds. Note shifts in the retention times of the surrogate compounds to help gauge possible
shifts in the RT of the target compounds.

If the target compound is detected on the confirmation column, the concentration of the target compound is
calculated and compared to the result from the primary column. The relative percent difference is
calculated:

%RPD =
(Cprim - Cconf)
(Cprim + Cconf) 0100

Where
Cprim = concentration of the target compound on the primary column
Cconf = concentration of the target compound on the confirmation column

If the relative percent difference is less than 40%, the presence of the target compound is confirmed and the
lower concentration is reported.

NOTE: The relative percent difference between any two numbers will be a maximum of 200%. A large
relative percent difference may be acceptable at concentrations near the reporting limit. If in doubt about
whether to report a peak as a quantitative result, consult the section supervisor.

If the %RPD is greater than 40%, evaluate the chromatograms to determine if matrix interferences are
present on one or both columns. If interference is detected, flag the result to note the disparity between the
results. Alternatively, dilute the extract to a level that removes the interference and report the RL from this
dilution.

The following table summarizes the general guidance for the evaluating of chromatographic data. The
table assumes that the calibration criteria have been met and that the sample has acceptable associated
surrogate and lab spike recoveries.
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PEAK INFORMATION ACTION REPORT*
No peaks found on primary or
secondary column

Report < RL

Peak found within RTW on
primary column

Peak is tentatively identified as the
target

If concentration < RL, report < RL

If concentration > RL, evaluate
confirmation column.

Peak found within RTW on
confirmation column

Peak is confirmed as the target If concentration < RL. report <RL

If concentration >RL, calculate
%RPD

-if %RPD <40%, report lower
concentration of primary and
confirmation analyses.

-if%RPD>40% flag result to note
the disparity

Case narrative or note to PM may
be required for complex matrices.

*RL may be the SL Reporting Limit in Table 5 of the CQAP or may be defined by the client QAP or contract.

The analyst must clearly show how the reported sample results were determined.

11.1.4 Identification "Tools"

Analysis by GC/MS (scan or SIM) may be used to confirm the presence of chlorinated herbicides (see SL
SOP SM06: Guidelines for SIM Analysis by GC/MS.) The herbicide extract must be used to perform the
GC/MS confirmation-unesterified extracts (e.g., the GC/MS extract) are not suitable for herbicide analysis
or confirmation.

11.1.4.1 Relative Retention Time

The retention time of a surrogate compound provides useful information about the stability of the GC
system. If the surrogate RT has not changed, it is probable that the target analytes RTs liave not changed.
The relative retention time can help the analyst to evaluate a peak:

R /surrogate

The relative retention time will remain fairly constant under the same GC conditions.. The expected
retention time of the target can be estimated from the RRT and the RT of the reference (in this case, the
surrogate):

RTtarget= RT surrogate

The analyst must be alert for the presence of matrix interferences and evaluate the data on both columns
before making an identificatioa

11.1.4.2 Co-Injection

Another useful "tool" is to add a known amount of the target analyte to a portion of the extract. The
analysis of this "fortified extract" may provide chromatographic information that supports or refutes the
sinitial identification. The analyst is cautioned to use this approach with discretion and with consultation
with the GC supervisor. As a general rule, spike a portion of the extract with an amount of target analyte
that will result in about a 2-fold increase in response.

SCJ65-PagelOof20
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NOTE: Do not perform this procedure until you ha\>e exhausted all other avenues and have consulted with
the GC supervisor or other manager with GC experience. The extract must be fortified with herbicides as
methyl esters-unesterified herbicides are not amenable to GC analysis.

11.2 Calculations-External Standard

Aqueous/Liquid Samples

If the regression curve option is used, the sample concentration is calculated:

F®DFConcentration(ug/L) = Ccurve ® ——-——
V

where
Ccurve = concentration of analyte from curve (ug/mL)
F = final volume of the extract (mL)
DF = dilution factor
V = volume of sample extracted (L)

If the response factor option is chosen for quantitation:

_ . „ -. ug/mL „Concentration(ug/L) - —-——— ® response
response

where
F = final volume of the extract (mL)
DF = dilution factor
V = volume of sample extracted (L)

Soils/Solids Samples

Regression Curve

Concerttration(ug/L) = Ccurve

where
Ccurve = concentration of analyte from curve (ug/mL)
F = final volume of the extract (mL)
DF = dilution factor
W = weight of sample extracted (kg)
solids = (percent solids)/100

W ® solids

____ SAVANNAH LABORATORIES
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If the response factor option is chosen for quantitation:

_ . , , , , , ug/mL „ _ F&DFConcentration(uglkg,d\v) - —-——® response
response W ® solids

where
F = final volume of the extract (mL)
DF = dilution factor
V = volume of sample extracted (L)
W = weight of sample extracted (kg)
solids = (percent solids)/100

11.3 Internal Standard Calibration

Aqueous Samples

Ac Cis FVConcentration(ug I L) = —— ® ———— ® —— ® DF
Ais RRFavg V

where
Ac = area of the target compounds
Ais = area of the internal standard
Cis= concentration of the internal standard (ug/mL)
RRFavg = average response factor of the target compound from the 1C AL
FV = final volume of the extract(mL)
V = volume of sample extracted (1)
DF =dilution factor

Soil Samples

Ac Cis FVConcentration^ lkg,d\v}- —— ® ———— ® —————— ® DF\ O O * / i . j^ »-) »—» TTT" jf^ 7 • 1Ais RRFavg W® solids

where
Ac = area of the target compounds
Ais = area of the internal standard
Cis= concentration of the internal standard (ug/mL)
RRFavg = average response factor of the target compound from the ICAL
FV = final volume of the extract(mL)
W =weight of sample extracted (kg)
Solids = (percent solids)/100
DF =dilution factor

SAVANNAH LABORATORIES
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12. 0 QUALITY ASSURANCE /QUALITY CONTROL

12.1 The analytical batch is discussed in SL SOP AK02: Analytical Batching, and these criteria are
summarized in the SOP Summary included in this SOP. Calculation of QC is also given in AN02.

12.2 The method detection limit (MDL) is defined as the concentration of the an analyte that can be measured
with a 99% confidence that the result is greater than zero. See SL SOP CA90: Procedure for Determination
of Method Detection Limit (MDL).

13.0 PREVENTIVE MAINTENANCE

No items are included in this revision. See Section 10 of the current SL QAP.

14.0 TROUBLESHOOTING

No items are included in this revision.

15.0 REFERENCES

1. Test Methods for Evaluating Solid Waste, Third Edition with Revisions and Updates, SW-846; U.S. EPA
Office of Solid Waste and Emergency Response: Washington, DC, November, 1986.

2. Code of Federal Regulations, Title 40, Part 136; U.S. Government Printing Office: Washington, DC, July 1,
1988.

3. Savannah Laboratories' Comprehensive Quality Assurance Plan and Corporate Quality Assurance Plan,
current revision.

SAVANNAH LABORATORIES
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METHOD SUMMARY

HOLD/STORAGE

Parameter

Routine Container

Preservative

Hold time

Storage

Aqueous

1-L amber glass fitted with Teflon-
lined cap

None

7 days from date of collection; 40
days from date of extraction

4C (kss than 6C with no frozen
samples) from collection to
analysis

Soils/Solids/Wastes

500-mL or smaller glass fitted with
Teflon-lined cap

None

14 days from date of collection; 40
days from date of extraction

4C Gess than 6C with no frozen
samples) from collection to
analysis

EXTRACTION

Aquoues-SOOmL of sample; separatory runnel extraction at pH >12 with diethyl ether followed extraction at pH<2
with diethyl ether, esterify and dilute to lOmL final volume with hexane

Soils- acidify 30g of sample mixed with acidified sodium sulfate; sonication or Soxhlet extraction with
1: Imethylene chloride/acetone; concentrate and hydrolyze with KOH, treat same as aqueous sample from this point
forward

SEQUENCE

615
Initial Calibration Standards
Client samples analyzed until 24 hour clock expires
Calibration Verification standard - mid-level concentration
Client samples analyzed until 24 hour clock expires

8151
Initial Calibration Standards
20 client samples or 12 hours
Calibration Verification standard - mid-level concentration
20 client samples or 12 hours
Calibration Verification standard - mid-level concentration

The sequence continues until all samples are analyzed or until the CCV standard fails to meet the acceptance criteria.

SG65-Page 14 of 20 SAVANNAH LABORATORIES
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QC CHECK FREQUENCY ACEPTANCE
CRITERIA

CORRECTIVE
ACTION

Initial Calibration-
5 point minimum with lowest point at RL

Prior to sample analysis
or when CCV fails

1)RSD of each target
<=20%(8151)or
10%RSD(615);OR
2) plot regression curve
(CC>=0.99)
(see Section 10.2 for
8000-series "grand
mean" exception)

-Evaluate chromatogram and integrations.
Check calculations.
-Reanalyze standard(s)
-Remake and reanalyze standard(s)
-Perform instrument or column maintenance
and reanalyze standards

Continuing calibration verification(CCV) After every twenty
sample analyses (or 12
hours) and at the end of
the sequence

8151: Percent difference
or drift <= 15%
615: Percent difference or
drift <= 10%
(see Section 10.3 for
8000-series "grand
mean" exception)

-Evaluate chromatogram and integrations.
Check calculations.
-Reanalyze standard(s)
-Remake and reanalyze standard(s)
-Perform instrument or column maintenance
and reanalyze standards

Method blank Per batch All targets reported less
than RL in
Table5oftheSLCQAP

-Evaluate chromatogram and integrations.
Check calculations.
-Reanalyze
- Follow guidance in SL SOP AN02 and
Table 13.1 in CQAP
-Perform instrument or column maintenance,
recalibrate, and reanalyze

Lab control sample (LCS)-
Subset of targets in SL CQAP

Per batch Recoveries within SL
CQAP Table 5 limits

-Evaluate cliromatogram and integrations.
Check calculations.
-Reanalyze
- Follow guidance in SL SOP AN02 and
Table 13.1 in CQAP
-Perform instrument or column maintenance,
recalibrate, and reanalyze

SG65-Page 15 of 20



QC CHECK

Matrix spike(MS) and matrix spike duplicate
(MSD)

Surrogate

Reporting limit(RL) standard-lowest level
calibration standard

Initial Demonstration of Capability (IDOC)

Method Detection Limit (MDL)

Retention time window determination

FREQUENCY

Per batch

All samples, method
blanks, and QC

Daily-required for Fla
DEP

Initially and when new
analysts trained
See SL SOP CA90

See SOP AN66

ACEPTANCE
CRITERIA

Recoveries within SL
CQAP Table 5 limits

Recoveries within SL
CQAP Table 5 limits

Detected with reasonable
sensitivity

Evaluate in accordance
with method criteria

Evaluate in accordance
with SL SOP CA90
See SOP AN66

CORRECTIVE
ACTION

-Evaluate cliromatogram and integrations.
Check calculations.
- Follow guidance in SL SOP AN02 and
Table 13.1 in CQAP
-Perform instrument or column maintenance,
recalibrate, and reanalyze

-Evaluate chromatogram and integrations.
Check calculations.
-Reanalyze
- Follow guidance in SL SOP AN02 and
Table 13.1 in CQAP
-Perform instrument or column maintenance,
recalibrate, and reanalyze

-Reanalyze RL standard
-Remake and reanalyze RL standard
-Perform instrument or column maintenance,
recalibrate, and reanalyze associated samples

Repeat test for analytes that fail criteria

Evaluate in accordance with SL SOP CA90

See SOP AN66

(0r
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TABLE l-"fuU list"

Compound

Dalapon
DCAA (surrogate)
MCPP
Dicamba
MCPA
Dichlorprop
2,4-D
2,4,5-TP (SUvex)
2,4,5-T
Dinoseb
2,4-DB

RT
COL1

2.90
13.18
13.56
13.66
14.30
14.94
16.10
18.27
20.49
21.00
22.81

RT
COL 2

3.35
13.41
14.08
13.63
14.44
15.36
15.89
19.22
20.33
23.06
23.36

COL1 = DB608 COL2 = DB-5

TABLE lA-"short list"

Compound

DCAA (surrogate)
2,4-D
2,4,5-TP (Silvex)
2,4,5-T

RT
COL1

5.38
7.65
8.80
9.68

RT
COL 2

5.75
7.61
9.31
9.74

COL1 =DB608 COL2 = DB-5
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TABLE 2

HERBICIDE MOLECULAR WEIGHTS AND CORRECTION FACTORS

Herbicide acid MWacid MWester/ether Correction factor

2,4-D 221.04 235.07 0.940
Dalapon 142.97 157.00 0.911
2,4-DB 249.09 263.12 0.947
Dicamba 221.04 235.07 0.940
Dichloroprop 235.07 249.09 0.944
Dinsoeb 240.22 254.24 0.945
MCPA 200.62 214.65 0.935
MCPP 214.65 228.67 0.939
2,4,5-TP(Silvex) 269.51 283.54 0.951
2,4,5-T 255.48 269.51 0.948
DCAA 205.04 219.07 0.936
Picloram 241.48 255.51 0.945
Pentachlorophenol 266.35 280.37 0.950

Example Calculation

-/»-
Wester 235.07

If the standard is expressed as mass of ester per volume, convert the concentration to he acid form by multiplying by
the correction factor (CF).
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Table 3-Example Standard Preparation "Recipes"

"Short List" Herbicide Intermediate Standard
STOCK
STANDARD

Herbicides

DCAA

VENDOR/
PART NO.

Ultra HBM-
815M
Ultra PPS-161

CONC.
(ug/mL)

100

100

mL of stock

1.0

1.0

fvol
(mL)

10

cone
(ug/mL)

10

10
Solvent is hexane

"Short" list Calibration Standards
STOCK
STANDARD

"short" list herbicide intermediate
std

CONC.
(ug/mL)
10

1*

50

2*

100

3*

200

4*

250

5*

500

6*

750

7*

1000

* microliters of intermediate standard to lOmL of hexane. Seven standards are prepared and analyzed but only 5 are
used. MCPP and MCPA are difficult to calibrate at low concentrations.

"Short" list Calibration Standards
Target Compounds

DCAA, 2,4,-D, 2,4,5-TP (Silvex),
2,4,5-T

1*

0.05

2*

0.10

3*

0.20

4*

0.25

5*

0.50

6*

0.75

7*

1.0

1 ug/mL
"Full" list Calibration Standards

STOCK
STANDARD

Ultra HBM-8150M

Dicamba, 2,4,5-TP (Silvex), 2,4,5-T

2,4-D, 2,4-DB, Dichlorprop

Dinoseb

MCPA, MCPP

CONC.
(ug/mL)

10

100

50

10000

1*

5

2*

10

3*

12.5

4*

20

5*

50

6*

67

7*

100

* microliters to lOmL hexane
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Table 3-Example Standard Preparation "Recipes*

"Full" list Calibration Standards
STOCK
STANDARD

Ultra HBM-8150M

Dicamba, 2,4,5-TP (SUvex), 2,4,5-T

2,4-D, 2,4-DB, Dichlorprop

Dinoseb

MCPA, MCPP

CONC.
(ug/mL)

10

100

50

10000

1*

0.005

0.050

0.025

5.0

2*

0.010

0.10

0.050

10

3*

0.0125

0.125

0.0625

12.5

4*

0.020

0.20

0.10

20

5*

0.050

0.50

0.25

50

6*

0.067

0.67

0.33

67

7*

0.10

1.0

0.50

100

*ug/mL
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' R. Wayne'Robtins
Title: Corporate OA Manager Date: C7+~

PETROLEUM PRODUCTS, DRO, AND TOTAL HYDROCARBONS BY GAS CHROMATOGRAPHY
MODIFIED 8015B EXTRACTABLES

1.0 SCOPE AND APPLICATION

1.1 This method may be used to determine the identification and concentration of various petroleum products in
a variety of matrices. Table 1 lists the products that are routinely analyzed using this procedure: diesel,
mineral spirits, kerosene, and motor oil ("heavy oil" or oil-range organics). The target compounds are
generally in the carbon range of CIO to C40. Table 2 lists other products that may be determined by this
method. Examples of chromatograms are included at the end of this SOP.

1.2 It is not the intention of this SOP to replace the DRO procedures specified bv various state
agencies (Tennessee, Wisconsin, Florida, or California), although the guidelines of this SOP
are similar to the guidelines given in the state procedures.

1.3 The primary scope of this SOP is identify and quantify samples based on a known or suspected hydrocarbon
product. If the identification is not required, diesel range organics or total hydrocarbons may be requested.
If DRO or total extractable hydrocarbons are requested, the peaks within the range of a diesel standard
(C10-C28) are summed and quantified against diesel.

1.4 The method detection limit (MDL), the reporting limit, and the accuracy and precision criteria for the target
compounds are listed in Section 5 of the Savannah Labs' Comprehensive Quality Assurance Plan and the
Corporate Quality Assurance Plan.

2.0 SUMMARY OF METHOD

2.1 Aqueous samples are acidified and extracted by separatory funnel or continuous liquid-liquid extraction
using methylene chloride. Pure products or a product layer in a water sample are diluted in methylene
chloride. Soils are extracted with 1:1 acetone/methylene chloride using sonication or Soxh ec extraction.
The extract is concentrated to a final volume of l.OmL and a 2-5uL aliquot of the extract is injected onto a
GC equipped with a megabore or capillary column and a flame ionization detector (FID).

2.2 The extract for the determination of petroleum products may also be used for the determination of
polynuclear aromatic hydrocarbons (PAH) if the dual column/dual detector configuration is used.

2.3 This procedure is based on SW-846 Method 8015B. An SOP summary is included as a quick reference to
the minimum QC required to perform this method.

3.0 SAFETY

3.1 Use good common sense when working in the lab. Do not perform any procedures that you do not
understand or will put yourself or others in potentially hazardous situations.

3.2 Each chemical compound should be treated as a potential health hazard. Exposure to these chemicals must
be reduced to the lowest level possible. Lab coats, gloves, and other equipment should be used. Standards
and highly contaminated samples should be handled in a hood.

3.3 Material Safety Data Sheets (MSDS) are available to the analyst at each lab division. These sheets specify
the type of hazard that each chemical poses and the procedures that are used to safely handle these
materials.
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4.0 INTERFERENCES

4.1 Glassware and extracting vessels should be scrupulously cleaned and solvent rinsed to reduce artifacts that
may interfere with the analysis, (see SL SOP AN6Q:Glassware Cleaning). Glassware and reagents must be
demonstrated to be free from interferences by the analysis of reagent blanks.

4.2 Co-extracted compounds may interfere with the qualitative and quantitative determination of the target
compounds. The major problem associated with the analysis of these types of compounds will be the
presence of two or more closely eluting products in the same sample extract. The analyst must be aware that
weathering takes place in environmental samples and can sometimes make identification and quantitation
difficult.

4.3 Highly chlorinated water may cause loss of PAH compounds, especially when combined with the acidic
extraction..

5.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

5.1 Liquid samples are collected in amber glass containers equipped with a Teflon-lined cap. The samples are
iced at the time of collection and stored in a refrigerator maintained at <6° C. No preservative is added to
the sample. Liquid samples must be extracted within 7 days of sample collection and the extract must be
analyzed within 40 days of extraction.

5.2 Soil and waste samples are collected in amber or clear glass containers equipped with Teflon-lined
containers. The samples are iced at the time of collection and be stored in a refrigerator maintained at <6°C.
Soil and waste samples must be extracted within 14 days of sampling and the extracts must be analyzed
within 40 days of extraction.

6.0 APPARATUS AND MATERIALS
The materials and apparatuses listed in this section are included as a general overview of the equipment
used by SL to perform this analysis and to provide guidance to the lab in selecting materials to perform the
analysis.

6.1 Gas Chromatographs (GC), temperatures programmable equipped with single or dual flame ionization
(FID) detectors and a compatible autosampler.

6.2 Columns

DB-5 fused silica capillary 30 m x 0.53 mm ID, 1.5 urn film (J&W or equivalent)

RTX-200 fused silica capillary 30 m x 0.53 mm ID 1.0 urn film (J&W or equivalent)

Guard Column 6 m x 0.53 mm ID, 1.5 um film

The DB-5 column and the RTX-200 column can be connected to a single injection port for simultaneous
detection and confirmation. The columns are attached to the injection port with a glass tee or y-splitter. A
guard column is recommended to help protect the analytical columns if a y-splitter is used. Capillary
columns (0.32mmID) may also be used but will generally not have the capacity of the megabore columns.

6.3 Microsyringes - appropriate volumes

6.4 Volumetric flasks - Class A- appropriate volumes

6.5 Storage vials, 7-mL or 12-mL, with Teflon-lined screw cap

6.6 Autosampler vials-compatible with autosampler type
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7.0 REAGENTS

7.1 Methylene chloride, pesticide residue grade, for preparation of standards

8.0 STANDARDS

The preparation of the calibration standards must be tracked in accordance with SL SOP AN41 -.Standard
Material Traceability. General guidance on the preparation of standards is given in SL SOP
AN43 -.Standard Preparation.

8.1 The lab should purchase certified solutions from SL-approved vendors, if available. The lab should
prepare standards from neat materials only if a certified solution is not available. See SL SOP AN43
for guidance for standard preparation.

8.2 Stock Standards

Stock standards are prepared from neat products or purchased as solutions.

Stock standards from neat products are prepared in methylene chloride by the following procedure:

WC(mglmL) = —

where
C = concentration of primary stock standard (mg/mL)
W = weight of product (mg)
V = volume of solvent used (mL)

EXAMPLE
Prepare lOmL of stock standard containing the target compound at a concentration of lOOmg/mL.

W (mg) = C(mg I mL) ® V(mL) = 100/ng / ml ® 1 Owl = 1 OOOmg

lOOOmg (l.OOOg) of the material is transferred to a lOmL volumetric flask and diluted to volume with a
suitable solvent.
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The following chart lists preparation instructions for the stock solutions prepared in hexane from neat
products:

Petroleum
Product

Neat Standard

Diesel
Kerosene

Mineral Spirits

Heavy Oil

(W.)
Weight of Neat
Product (me)

1000

1000

1000

1000

(Vp)
Final Vol (mL)

10

10

10

10

(Cp)
Primary Stock Standard Concentration

(me/mL)

100

100

100

100

8.3 Calibration Standards

Determine the volume of standard to be prepared and the volume of the stock standard needed to make
the calibration standard. The following equation can be used:

Cstock ® Vstock = Ccal ® Veal

Vstock =
Ccal® Veal

Cstock

where
Vstock = volume of stock standard needed to prepare the cal standard (mL)
Cstock - concentration of stock solution(mg/mL)
Ccal = concentration of calibration standard to prepare(mg/mL)
Veal = volume of calibration standard to prepare(mL)

The concentration can be expressed in whatever terns the analyst finds most convenient - ug/L, ug/mL,
mg/L, etc. The units must be the same for Cstock and Ccal.

8.3.1 Products Identification and DRO

Diesel fuel is the primary calibration product and is prepared at a minimum of five levels, along with the
surrogate compounds (optionally). The other petroleum products are prepared individually at a single
calibration level. The calibration standard concentrations range from 0.50 mg/mL to 10 mg/mL.

The following chart gives an example of the preparation of several of the target products:

Cal Standard

Diesel -1
Diesel -2
Diesel -3
Diesel -4
Diesel -5

StockStd Cone
(mg/mL)

100
100
100
100
100

Vol of StockStd
(mL)

0.050
0.100
0.200
0.500

1.0

uL 2FBP and
DTP*

(2000ug/mL)
250
250
250
250
250

Final Vol of Cal Std
(mL)

10
10
10
10
10

Cone of Cal Std
(mg/mL)

0.50
1.0
2.0
5.0
10

'surrogates are at 50ug/mL in each calibration standard

Cal Standard

Mineral
spirits

' StockStd Cone
(mg/mL)

100

Vol of Stock Std
(mL)

0.10

uL 2FBP and
OTP"

(2000ug/mL)
250

Final Vol of Cal Std
(mL)

10

Cone of Cal Std
(mg/mL)

1.0

'surrogates are at 50ug/mL
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Cal Standard

Kerosene

StockStd Cone
(mg/mL)

100

Vol of StockStd
(mL)

0.10

uL 2FBP and
DTP*

(2000u2,'mL)
250

Final Vol of Cal Std
(mL)

10

Cone of Cal Std
(mg/mL)

1.0
*surrogates are at 50ug/mL

Cal Standard

Heavy oil

StockStd Cone
(mg/mL)

100

Vol of Stock Std
(mL)

0.50

uL 2FBP and
OTP*

(2000ug/mL)
250

Final Vol of Cal Std
(mL)

10

Cone of Cal Std
(mg/mL)

5.0
*surrogates are at 50ug/mL

8.3.2 A straight chain alkane calibration standard which contains the even carbon alkanes from C8- C28 is
prepared. Each alkane in the standard solution is prepared at a concentration of 100 ug/mL

The alkane standard is used to aid the analyst in identifying the target products and to provide additional
information about the sample when positive product identification is not possible.

8.3.3 The surrogates, 2-fluorobiphenyl and o-terphenyl, can be calibrated separately or included in the product
working level standards at the discretion of the lab. It is recommended that the surrogates be calibrated
separately to avoid identification and integration errors that may occur if the surrogates are included in a
product(s) that has peaks that coelute with the surrogate. The following table gives an example preparation
of the surrogate calibration standard:

surrogate cal std

DROSUR

uLof2-
fluorobiphenyl
(2000ug/mL)

25

uLof
o-terphenyl

(2000ug/mL)
25

final vol in
MeCLZ
(mL)
1.0

cone, of
surrogates
(ug/mL)

50

9.0

Larger volumes of the calibration standards may be prepared at the discretion of the lab.

SAMPLE PREPARATION

The sample preparation procedures are described in the following SL SOPs:

Procedure
Continuous Liquid-liquid extraction
Separatory funnel extraction
Ultrasonic extraction
Waste dilution
Zymark extract concentration

Matrix
aqueous
aqueous
soils and sediments
waste samples (oils, products, etc)
aqueous, leachate, and soil extracts

SLSOP
EX30
EX35
EX40
EX42
EX50

10.0 ANALYTICAL PROCEDURE

10.1 Gas Chromatograph Operating Conditions

These conditions and parameters are given for guidance. The conditions and parameters may be modified to
optimize the analytical system.

10.1.1 Two configurations may be used for the analysis of the DRO/petroleum products. A single column may be
connected to the injection port or two columns may be connected to the injection port using a press-tight
glass y-spiitter and a guard column or a glass tee.

DB-5 fused silica capillary 30 m x 0.53 mm ID, 1.5 urn film (J&W or equivalent)

RTX-200 fused silica capillary 30 m x 0.53 mm ID 1.0 um film (J&W or equivalent)
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Guard Column 6 m x 0.53 mm ID, 1.5 um film

A guard column is recommended to help protect the analytical columns. Capillary columns (0.32mmID) can
also be used but will generally not have the capacity of the megabore columns.
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10.1.2 GC Parameters

Injector: 240- 280° C
Detector: FID at 300° C
Carrier Gas Flow: Helium at 5 mL/min (per column)
Make-up Gas Flow: Helium or nitrogen at 25 mL/min (per detector)

NOTE: Adjust the air, hydrogen, and carrier gas/makeup gas flows to the optimum rates suggested by die
GC manufacturer.

Temperature program (example chromatogram temperature program):
Initial Temp: 90° C
Initial Hold: 4.0 min
Program Rate: 10°C/min
Final Temp: 290° C (hold for 10 minutes)
Injected Volume: 4.0 uL - 2.0 uL per column (single injection into guard column and "Y" splitter
Run Time: Approximately 40 min.

10.2 Calibration
The external standard calibration technique is employed for the determination of the concentration of
petroleum products. If the PAH compounds are also to be determined using the same extract, refer to SL
SOP SG40.

10.2.1 The initial calibration for identification and quantitation of products will involve the analysis of a five-
point calibration for either diesel or the site-specific product and single point calibration standards for the
carbon range standard and the other products to be determined for the set of samples being analyzed.

10.2.1.1 Prepare the calibration standards using the guidelines listed in Section 8 of this SOP and analyze the
standards using the instrument conditions that are optimized for the analysis. Injector port and column
maintenance should be performed on the instrument prior to the analysis of the initial calibration standards.

10.2.1.2 Evaluate the standard chromatograms. Some questions to ask at this point are:

>Is there contamination in the methylene chloride blank? If so, has maintenance been performed on the
instrument lately? Has the septum been changed? Is the column properly seated in the injector and detector
ports?

>Did all of the standards inject properly? Are there peaks for each of the standards analyzed? Do the
patterns look normal?

>Are the peaks symmetrical? Is there tailing or fronting?

>Are the areas of the peaks normal for the sensitivity setting being used?

10.2.1.3 Tabulate the total area for each of the initial calibration standard(s) (either the diesel or the site-specific
fuel or the single point product standards). Quantitation of sample concentration for the multi-
component products is based on the total area (including baseline integration) of all the peaks in the
retention time range defined by the reference petroleum standard. Note that the quantitation of the
diesel or site-specific product will be based on the calibration curve while the quantitation of the other
products will be based on a single point calibration standard.
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10.2. 1 .4 Calculate the response factor for each calibration standard using the following equation:

mg / ml mg
X RF - -area mL area

Note that the inverse relationship can also be used to evaluate the response of the detector. Dividing the
area of the standard by the concentration is referred to as the calibration factor.

10.2.1.5 Calculate the average response (or calibration) factor for the five point diesel or site specific product.

RF, + RFi + RF3 + RF, + RF}
RFavg —

10.2.1.6 Calculate the standard deviation of the five calibration levels for each target.

n
L-t / T-) 7—t n i""1

•(RF.-RF)2

Standard Deviation = \—————————i
n-1

where
RFj = response factor of the individual calibration level
RF = average response factor

10.2.1.7 Calculate the relative standard deviation (% RSD) of the five levels for each target:

standard deviation
%RSD = ————==———— ® 100RF

If the % RSD is less than 20% for the diesel, site-specific product, or TPH in the five-point initial curve, the
calibration is considered linear and the average response factor (or calibration factor) is used for
quantitation.

10.2.1.8 Alternatively, a calibration curve can be established for each analyte by plotting the concentration (or
nanograms on-column) along the x-axis and the corresponding response along the y-axis. A linear or higher
order calibration curve can be evaluated and a curve with a 0.99 or higher correlation coefficient can be
used for quantitation.

10.2.2 The continuing calibration check standard is either the mid-level diesel standard or the mid level site-
specific product standard.

10.2.2.1 Analyze the mid level diesel or site-specific product. Tabulate the total area of the target analyte and
calculate the response factor:

_ mg/mL _ mg
X RF ~ ———— ~ —:———area mL area

Note that the inverse relationship can also be used to evaluate the response of the detector. Dividing the
area of the standard by the concentration is referred to as the calibration factor.
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Calculate the percent difference(%D) of between the initial and continuing calibration response factors:

%Difference = RFm" '
J\~T inn

com :c 100

where
RFini, = average response factor from the initial calibration curve
Rfcom= response factor from the continuing calibration standard

If the percent difference is less than or equal to 15%, the calibration curve is verified and the average
response factor is used for quantitation.

If the percent difference is greater than 15%, another continuing calibration standard should be analyzed.
Repeated failure may be a sign of instrument or standard degradation. If the continuing calibration criteria is
not met, a new initial calibration must be prepared and analyzed.

10.2.3 If the calibration curve option has been chosen, calculate the percent drift (%D) of between the initial and
continuing calibration response based on the true or theoretical concentration of the check standard:

10.3

„._ ... result - expected ...%Drift = —————-——— x 100
expected

where
result =

expected =

concentration or nanograms on-column of the calibration check standard quanted
against the curve
true concentration or nanograms on-column of the calibration check standard

If the percent drift is less than or equal to 15%, the calibration curve is verified and can be used for
quantitation.

If the percent difference is greater than 15%, another continuing calibration standard should be analyzed.
Repeated failure may be a sign of instrument or standard degradation. If the continuing calibration criteria is
not met, a new initial calibration must be prepared and analyzed.
Sample Analysis Sequence

The following sequence defines the order of events that should be followed for this analysis.

STANDARD/SAMPLES

Initial Calibration-diesel or site specific product at 5 levels; mineral spirits, kerosene, and heavy oil at
single levels.

Carbon Range Standard (CIO to C28)

Ten Sample Analyses

Continuing Calibration Verification (CCV)

RL Standard (Daily) (If required)

Ten Sample Analyses

CCV
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10.3.1 The sample extract is reviewed for the presence of the target analytes.

10.3.2 If the concentration of diesel or the site-specific product exceeds the linear range (that is, the highest level
standard included in the initial calibration), the sample is diluted and reanalyzed. The dilution should be
made to bring the area of the peak of interest into the upper half of the calibration curve. For the single
point calibration products, the extract should be diluted until the area is no more than a factor of five above
the area of standard.

10.4 Determination of Retention Time Windows

The procedure for the determination of retention time windows is given in SL SOP AN66: Determination of
Retention Time Windows for Gas Chromatographic Analyses.

11.0 DATA ANALYSIS/CALCULATIONS

11.1 Qualitative analysis

11.1.1 Identification and quantitation of sample concentration is based on the total area (including baseline
integration) of all the peaks in the retention time range defined by the reference petroleum standard. The
ability to make a positive identification of a specific petroleum product may be inhibited by sample
weathering, multi-product composition, and dissimilarity between the sample and the products utilized as
standards. Weathered samples will tend to display peaks not found in the reference standard due to
compound degradation or may not contain some of the peaks found in the reference standard. Highly
weathered samples may also display an elevated baseline resembling a very broad peak or "humpogram."
The total area contained in this peak should be used in the quantitative determination if the peak or hump
resides within the retention time range of the reference petroleum product.

When product identification is requested, qualitative analysis is limited to the laboratory's standard
materials for diesel fuel, mineral spirits, kerosene and motor oil. Other products may be analyzed for at the
specific direction of the client. In the absence of such direction, only the above mentioned 4 standard
materials are used.

11.1.2 If an identification is not possible, additional information may be provided by the analysis of the straight
chain alkane standard. Based on the rei'.n'ion time of the various alkanes, an estimated hydrocarbon chain
length for the major constituents in the sample can be identified. The sample cnromatogram may be
quantified against the petroleum standard that most resembles the sample product and reported with a
qualifier such as :

"The peaks in Sample X elute between CIO and C24 and the sample was quantified against the diesel
standard, which contains peaks in approximately the same carbon range."

11.1.3 The sample extract must be diluted to point where the peaks are within the linear range of the diesel or site-
specific product or to a point where the total area is within a factor of five of the total area of the target
products. Diluting the extract into the proper range will aid in the identification and evaluation of the
cnromatogram.

11.1.4 If DRO is requested, the peaks eluting in the range from CIO to C28 are summed and quantified against the
average response factor or curve of the diesel calibration.

11.2 Calculations

11.2.1 Aqueous/Liquid Samples

Csampie5(mg/ L) = RFx areasample x QF

where
RF = response factor

5070-Page 10 of 17
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QF = "quant factor"
total area of target fuel or compound

This equation expands to:

mg F x DF
Ciampie(mg/ L) = - —— —— x areasampie x — — ——

(area) (ml) Va,
where

F= final volume of the extract (mL)
DF = dilution factor
Vext = volume of sample extracted (L)

If the calibration curve option is used, the sample concentration is calculated:

*— sample >- curve X (,Jr

where
Ceurve = concentration of analyte from curve (mg/mL)
QF = "quant factor" (defined above)

11.2.2 Soils/Solids Samples

Csample(mg/ kg.dw) = RFx areasamp/e x QF
where

RF = response factor
QF = "quant factor"

total area of target fuel or compound

This equation expands to:

mg FxDF
Csampte(mg/ kg.dw) = - —— — — x areasample x — —— — -

(area) (ml) Wx solids
where

F = final volume of the extract (mL)
DF = dilution factor
W = weight of the sample extracted (kg)
solids = (percent solids)/! 00

If the calibration curve option is used, the sample concentration is calculated:

Csampie(mg/kg,dw) = C^e

where
Ccu™ = concentration of analyte from curve (mg/mL)

%REC = MS ' samp" x 100
CT

QF = "quant factor" (defined above)

1 1 .2.3 Accuracy is reported as percent recovery, which is calculated:
where

CMS = concentration of matrix spike or lab spike determined from the analysis
CT = theoretical concentration of the spike

For lab spikes, assume that Cimf\c = 0
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The theoretical concentration of the spike is calculated:

LIQUIDS

' sample

where
Cs = concentration of spiking solution (mg/mL)
Vs = volume of spiking solution added to sample (mL)
Vsampie = volume of sample extracted

SOLIDS

CsxVs
Cr = Wsampie x solids

where Cs = concentration of spiking solution (mg/mL)
Vs = volume of spiking solution added to sample (mL)
.W^pi^ weight of sample extracted (kg)
solids = (percent solids)/ 1 00

1 1.2.4 Precision is reported as relative percent difference, which is calculated:

_
(%RECt,s + %RECUSD)/2

where
%RECMs = percent recovery of the matrix spike (or lab spike)
%R£CMSD = percent recovery of the matrix spike duplicate (or lab spike duplicate)

12. 0 QUALITY ASSURANCE /QUALITY CONTROL

12.1 SL SOP AN02: Analytical Batching describes the procedures for evaluating batch-specific QC. This
criteria is summarized in the 8015-Extractable SOP Summary included in this SOP.

1 2.2 See SL SOP CA.9Q:Procedure for Determination of Method Detection Limit(MDL).

13.0 PREVENTIVE MAINTENANCE

No items are included in this revision.

14.0 TROUBLESHOOTING

No items are included in this revision.

15.0 REFERENCES

1. Test Methods for Evaluating Solid Waste, Third Edition with Revisions and Updates, SW-846; U.S. EPA
Office of Solid Waste and Emergency Response: Washington, DC, November, 1986.

2. Savannah Laboratories' Comprehensive Quality Assurance Plan and Corporate Quality Assurance Plan,
current revisions.
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8015-EXTRACTABLES METHOD SUMMARY
The primary targets for this analysis are diesel, mineral spirits, kerosene, and heavy oil. A carbon range standard is
analyzed to help the analyst identify' the patterns.
HOLD TIMES

MATRIX

Aqueous
Soil/
sediment

Waste

TCLP

Preservative/
storage*

none; 4C

none; 4C

none; 4C

none; 4C

Routine
Container

1-L amber

500-mL

Glass

1-L amber

Sample
Hold Time

7 days

14 days

1 4 davs

7 days

Extract
Hold Time

40 davs

40 days

40 davs

40 days
'Storage temperature is 4C with a control criteria of less than 6C with no frozen samples

EXTRACTION
Aqueous-1-L of sample; continuous or separatory funnel extraction at pH<2 with methylene chloride; concentrate to
a nominal final volume of 1 .OmL
Soils-30g of sample mixed with sodium sulfate; sonication or Soxhlet extraction with 1:1; methylene
chloride/acetone; concentrate to a nominal final volume of 1.OmL
SEQUENCE________________________________________________________

STANDARD/SAMPLES

Initial Calibration-diesel at 5 levels; mineral spirits, kerosene, and heavy oil at single levels

Carbon range standard (CIO to C28)

Ten sample analyses

Continuing calibration verification (CCV)

RL standard(optional; required by state or client QAP)

Ten sample analyses

CCV
Sequence continues until all samples have been analyzed or the CCV fails the acceptance criteria
SURROGATE(S):
2-Fluorobiphenyl and o-terphenyl-50ug/L(aqueous); 1700ug/kg(soils)
BATCH QC
Method blank
LCS-diesel at Img/ml*
MS/MSD- diesel at Img/ml*
*(or site specific target at 5-1 OX RL)
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QC CHECK FREQUENCY ACCEPTANCE
CRITERIA

CORRECTIVE
ACTION

Initial Calibration-
5 point minimum with lowest point at RL

Prior to sample analysis
or when CCV fails

I )RSD of each target
<= 20%; OR
2) plot regression curve

-Evaluate chromatogram and integrations.
Check calculations.
-Reanalyze standard(s)
-Remake and reanalyze standard(s)
-Perform instrument or column maintenance
and reanalyze standards

Continuing calibration verification(CCV) After every ten sample
analyses and at the end of
the sequence

Percent difference or drift
<= 15%

-Evaluate chromatogram and integrations.
Check calculations.
-Reanalyze standard(s)
-Remake and reanalyze standard(s)
-Perform instrument or column maintenance
and reanalyze standards

Method blank Per batch All targets reported less
than RL in
Table 5 of the SL CQAP

-Evaluate chromatogram and integrations.
Check calculations.
-Reanalyze
- Follow guidance in SL SOP AN02 and
Table 13.1 in CQAP

Lab control sample (LCS)-
subset of targets in SL CQAP

Per batch
(If MS/MSD cannot be
performed , the LCS is
analyzed)

Recoveries within SL
CQAP Table 5 limits

-Evaluate chromatogram and integrations.
Check calculations.
-Reanalyze
- Follow guidance in SL SOP AN02 and
Table 13.1 in CQAP

Matrix spike(MS) and matrix spike duplicate
(MSD)

Per batch Recoveries within SL
CQAP Table 5 limits

-Evaluate chromatogram and integrations.
Check calculations.
-Reanalyze
- Follow guidance in SL SOP AN02 and
Table 13.1 in CQAP
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QC CHECK FREQUENCY ACCEPTANCE
CRITERIA

CORRECTIVE
ACTION

Surrogates All samples, method
blanks, and QC

Recoveries within SL
CQAP Table 5 limits

-Evaluate chromatogram and integrations.
Check calculations.
-Reanalyze
- Follow guidance in SI. SOP AN02 and
Table 13.1 in CQAP

Reporting limit(RL) standard-lowest level
calibration standard

Daily(optional-see
specific state or client
requirements for
frequency)

Detected with reasonable
sensitivity

-Reanalyze RL standard
-Remake and reanalyze RL standard
-Perform instrument or column maintenance,
recalibrate, and reanalyze associated samples

Retention time window determination See guidance in SL SOP
AN66

See guidance in SL SOP
AN66

Use guidance in SL SOP AN66:
Determination of Retention Time Windows in
Gas Chromatographic
Analyses

Initial demonstration of Capability Per analyst Within the 8000-series
method limits
(see 8000B)

-Reanalyze QC sample for the targets that
failed to meet the criteria

Method detection limit(MDL) See CA90 Evaluate data according
to SL SOP CA90

-Evaluate data according to SL SOP CA90.

(0r
I
!s O

5070-Page 15 of 17



TABLE 1

Petroleum Product
Diesel
Heavy Oil
(motor oil or oil range organics)
Mineral spirits
Kerosene

"Weathered" Diesel (50%)

Approximate Carbon Range
C10-C24
C20-C34

C8-C12
C8-C14

C14-C24

Chromatogram Page
A. C, D. I, J
B, C, D, E, F

C, D
C,D

U

TABLE 2

Petroleum Product

Hydraulic Oil

Transmission Oil

Mineral Oil

Jet A

JP5

JP8

Naphtha

Turpentine

Approximate Carbon Range

C22-C36

C20-C30

C24-C36

C10-C16

C10-C16

C10-C16

<C8-C10

<C10-<C12

Chromatogram Page

E, F

E,F

E, F

G,H

G,H

G, H

K,L

K,L
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